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9Health literacy and health-related outcomes in dialysed patients

Low health literacy (HL) can have negative consequences for health 
and health-related quality of life (HRQoL). This thesis aims to 
explore how lower HL is related to various aspects of living with 
chronic kidney disease (CKD). Particularly, it focuses on the as-
sociation between HL and diet and fluid intake adherence and 
HRQoL in patients undergoing dialysis. CKD is one of the major 
and still growing public health problems worldwide, and in the 
recent decades, considerable effort has been made to combat the 
causes of this disease and its consequences to patients’ lives, the 
healthcare system and public finances (Levin et al., 2017; Eckardt 
et al., 2013). CKD is more prevalent in deprived populations, and 
patients with such chronic conditions commonly have lower HL, 
which makes them even more vulnerable to poorer health out-
comes. Thus, low HL patients are affected by a preventable in-
equity (Levesque, Harris, Russell, 2013). Using the concept of HL 
is considered to be a promising way to reach positive changes in 
promotion of patients’ health, to improve healthcare and to opti-
mise healthcare policies (Kickbusch et al., 2013).

In this first chapter, the theoretical background for the thesis 
and the research questions are introduced.

1. 1. Chronic kidney disease as a public health 
problem
CKD is a non-communicable disease associated with increased 
morbidity, mortality, high healthcare expenditures and great de-
mands on health services (Tonelli et al., 2006; Haller et al., 2014). 
Despite enormous efforts to find new and effective preventive and 
treatment strategies, CKD remains a challenge to be overcome for 
the majority of the countries in the world, and for all participating 
parties such as patients, healthcare professionals, educators and 
academics, researchers and policy-makers (Levin et al., 2017).

1. 1. 1. CKD: the disease, aetiology, stages and progress
CKD is an irreversible impairment of renal function and is defined 
by abnormalities in the structure or function of the kidney that are 
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present for more than 3 months, such as structural abnormalities, 
histological abnormalities, albuminuria, urinal sediment abnormali-
ties, and decreased renal glomerular filtration, with implications for 
health. CKD is categorised into five stages based on cause, glomer-
ular filtration rate (GFR) category and albuminuria category. The 
classification table (Figure 1.1) is used to predict the prognosis and 
to suggest the best management for the patient (Levin et al., 2013).

There are multiple causes of CKD, which can be divided into 
primary (e.g. autoimmune or congenital related to kidney func-
tion) and secondary causes related to other diseases such as 
cardiovascular disease, diabetes, oncologic disease and/or obstruc-
tive/reflux uropathy (Levin et al., 2013; Koye et al., 2018; Levey et 
al., 2010; Levin et al., 2017; Scales et al., 2016; Jha, Prasad, 2016). 
Causes may also be indirectly linked to health-related behaviours, 
in particular those connected with diabetes and cardiovascular 
disease, and to environmental factors such as water contamination, 
exposure to metal contamination and agrochemicals (Soderland et 
al., 2010). In many individuals with CKD the causes remain unclear 
(Weaver, Fadrowski, Jaar, 2015), which provides a challenge for 
tailoring treatment adequately (Levin et al., 2017).

Early stages of CKD are often asymptomatic, and can only 
be identified on the basis of changes in biochemical parameters. 
Stages 1 and 2 are characterised by a normal kidney function and 
normal to severely increased albuminuria and represent low or 
moderately increased risk for CKD outcomes. The disease tends 
to progress to more advanced stages (stages 3a, 3b and 4), which 
are characterised by mildly to severely decreased kidney function 
and moderately to severely increased albuminuria. Stage 5 of CKD 
(also referred to as End-Stage Renal Disease - ESRD) is a stage of 
renal insufficiency, i.e. kidney failure, in which renal replacement 
therapy (RRT; e.g. dialysis or kidney transplantation) is inevitably 
necessary to save patients’ lives. Progression varies by the cause 
of CKD, the level of GFR, the level of albuminuria, age, ethnicity, 
dyslipidaemia, hypertension and ongoing exposure to nephrotoxic 
agents (Levin et al., 2013). Some high-risk factors affecting CKD 
progression are preventable, such as hypertension, and proteinuria 
(Iseki et al., 2003). Specific factors of progression include high 
serum phosphate level, high blood pressure, temporary vascular 
access, smoking and anaemia. Progression can be affected by vari-
ous complications, including inflammation, oxidative stress, mal-
nutrition, bone disease, and cardiovascular complications ( Jha et 
al., 2013; Levey et al., 2005).
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Figure 1. 1. Prognosis of CKD by GFR and Albuminuria Categories (green: low risk; yellow: mod-
erately increased risk; orange: high risk; red: very high risk of CKD outcomes) (Levin et al., 2013).

1. 1. 2. Burden of CKD:
occurrence, mortality and economic burden
CKD is taking on epidemic proportions and is becoming one of the 
major public health problems (Cockwell, Fisher, 2020). Worldwide 
prevalence of CKD is 9.1% in 2017 (GBD 2020a). Some sources re-
ported a prevalence of 8-16% in Asia, Australia, Europe, and North 
America (Coresh et al., 2003; Jha et al., 2013; Levey et al., 2007; Mills 
et al., 2015; Hill et al., 2016). The prevalence for individual stages of 
CKD, based on a systematic review and meta-analysis (Hill et al., 
2016) varies as follows: stage 1 (2.8 - 4.2%), stage 2 (2.7 - 5.3%), stage 
3 (6.4 - 8.9%), stage 4 (0.3 - 0.5%) and stage 5 (0.1%). In 2019, the 
total prevalence of CKD patients receiving renal care in Slovakia 
was 3.3% with a rising incidence of stage 5 CKD patients requiring 
haemodialysis in the period from 2009 to 2019 (NCZI, 2020). In-
cidence of stage 5 CKD is rising globally (Cockwell, Fisher, 2020). 
Despite the fact that stage 5 CKD aff ects the smallest share of CKD 
patients, it represents the largest burden. The observed diff erences 
in the prevalence of CKD between countries of the world can be 
attributed to socio-economic and environmental factors, and to 
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disparities in an access to and quality of healthcare. Moreover, for 
many reasons, it is difficult to estimate the real prevalence of the 
disease and population differences (Levin et al., 2017), which in turn 
creates difficulties for setting and adjusting public health strategies.

Age, socio-economic status (SES) and ethnicity have been found 
to be associated with the prevalence of CKD. Age is considered to 
be a strong and key predictor of CKD, especially its advanced stages 
( Jha et al., 2013). For example, in the United States, up to 11% of 
patients older than 65 years (without diabetes and hypertension) 
had a stage of CKD of 3 or more (Coresh et al., 2003). People with 
low SES are particularly at risk for CKD with a 60% higher risk of 
developing CKD compared to people with a higher SES (Fraser et 
al., 2014; Levin et al., 2017). The fastest growth of CKD prevalence 
is therefore observed in low-income and middle-income countries 
(LMIC) (Levin et al., 2017). Poverty increases the risk of developing 
diseases that predispose to CKD, and contribute to deteriorating 
health in people who have already developed CKD ( Jha et al., 2013). 
In addition, ethnic origin has been found to be associated with the 
prevalence of CKD (Rosenberger et al., 2014; Harawa, Norris, 2015).

According to the most recent Global Burden of Disease Study 
(GBD 2020b), CKD is one of the non-communicable diseases with 
a constantly increasing burden over the last 30 years, whereas some 
other (e.g. ischaemic heart disease) have trended downward over that 
period. This increasing burden may partly be a result of population 
growth and aging, which leads to more years lived with disability due 
to CKD. It is also due to an increasing prevalence of other chronic 
conditions, risk factors for CKD, such as obesity, diabetes mellitus, 
and arterial hypertension. CKD largely affects older adults, and in the 
last 30 years the percentage of disability-adjusted life years (DALYs) 
has increased in patients older than 50 years resulting in the 10th 
leading cause of DALYs for age groups 50-75 and older than 75 years. 
However, the changes in age-standardised rates for CKD were small 
within the 1990 - 2019 period. Mortality has increased rapidly in CKD 
over the last several decades (Lozano et al., 2012). Total mortality in 
CKD increased by 31.7% in the 2005 - 2015 period (GBD 2016) and is 
ranked as the 12th leading cause of death in 2017 (Cockwel, Fisher, 
2020; Levin et al., 2017). Changes in age-standardised death rates in 
the 2005 - 2015 period due to CKD were not statistically significant, 
except for CKD due to diabetes mellitus, which caused significantly 
more deaths in 2015 than in 2005 and for which age-standardised 
death rates rose to 6.4% (GBD, 2016).
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More years lived with disability, the proportion of which is in-
creasing, and long-term treatment represent a significant burden for 
healthcare system and public finances (Haller et al., 2014; Eckardt 
et al., 2013). 2–3% of all healthcare expenditures in high-income 
countries (HIC) are spent on treating stage 5 CKD patients, al-
though they represent only 0.1–0.2% of the total population of 
patients with CKD ( Jha et al., 2013). Financial costs include direct 
and indirect costs related to CKD and disease-related complications. 
The highest costs are directly attributed to RRT; followed by cardi-
ovascular complications, such as stroke (Kerr et al., 2012). Treating 
CKD and associated complications remains a great challenge for 
many LMIC (Liyanage et al., 2015). Besides the healthcare costs, 
CKD places a financial burden also due to a drop-out from work, 
use of social care services, and other expenses connected to CKD.

1. 1. 3. Treatment of CKD
CKD massively affects patient’s life due to progressive loss of kid-
ney function and related complications, which cause higher mor-
bidity, higher mortality, and reduced HRQoL (Voskamp et al., 2019; 
Tonelli et al., 2006; Mujais et al., 2009; Mapes et al., 2003; Pei et al., 
2019). Effective treatment and tailored care are important for main-
taining patients’ health and HRQoL. This treatment of CKD places 
substantial demands on patients’ lives, on top of the demands of 
to the disease itself, particularly in its advanced stages of renal 
failure when RRT (dialysis or transplantation) is needed to save the 
patient’s life (Levin et al., 2013; Jain, Haddad, Goel, 2019). Before 
this final stage of renal failure, many causes and complications are 
reversible or can at least be delayed. Treatment strategies therefore 
generally aim to slow down the progression of CKD and to reduce 
CKD complications (Levin et al., 2017). These treatment strategies 
include lowering of blood pressure, reduction of proteinuria, and 
others (Lv et al., 2013).

To perform an effective treatment, patient participation, coop-
eration with healthcare providers and adherence to dialysis, med-
ication, and diet are highly needed. These patients’ contributions 
to effective treatment are crucial, but they continue to be often 
problematic and insufficient and may be affected by low HL and 
other factors associated with poor patient participation and action, 
such as depression and anxiety.
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1. 2. Health literacy
The term health literacy (HL) was introduced for the first time in 
1974 (Simonds, 1974) and the following five decades brought an 
increased interest in this concept in many research areas such as 
public health, disease prevention, healthcare and education (Van 
den Broucke, 2014). HL is considered to be a strong and modifi-
able determinant of health and a promising cost-effective factor 
in combating health inequity and strengthening the resilience of 
individuals and communities (WHO, 2017; Kickbusch et al., 2013; 
Levesque, Harris, Russell, 2013). Moreover, addressing HL is crit-
ical in delivering person-centred health care (Brach et al., 2012).

1. 2. 1. Health literacy: the definition and conceptual 
framework
Definitions of HL have varied, but probably the most comprehen-
sive definition of HL so far was introduced by Sørensen et al. (2012) 
based on an integrative review of existing definitions: “Health liter-
acy is linked to literacy and entails people’s knowledge, motivation 
and competences to access, understand, appraise, and apply health 
information in order to make judgments and take decisions in 
everyday life concerning healthcare, disease prevention and health 
promotion to maintain or improve quality of life during the life 
course” (Sørensen et al., 2012, p. 3). This contemporary definition 
of HL incorporates medical and public health perspectives (Van 
den Broucke, 2014).

Many conceptual frameworks and approaches to the concept 
of HL have been introduced (Sørensen et al., 2012), with current 
approaches putting more emphasis on the multidimensional and 
contextual nature of HL, as well as on the consequences of low 
HL for interventions in prevention and care (Geboers et al., 2018). 
Previously, this concept was mostly used in a medical context. It 
was related to individual literacy skills applied to health informa-
tion (e.g. reading and numeracy skills necessary for understanding 
prescriptions and medication labels, verbal fluency, comprehen-
sion, and memory span) and was closely linked to medication 
adherence, knowledge of disease and self-care management skills 
(Paasche-Orlow, Wolf, 2007; Speros, 2005; Parker et al., 1995; 
Parker, 2000). Later, Nutbeam (2000, 2008) introduced HL as an 
outcome of health promotion linked to health education and com-
munication activities which empower individuals to gain better 
access to health information, and to an improved ability to critically 

Health literacy and health-related outcomes in dialysed patients



15

assess and use health information to promote health (functional, 
interactive and critical HL); with the overlap to public policy and 
organizational practices related to health. Thereafter, societal level 
and public perspectives were added to the concept (Zarcadoolas et 
al., 2003). Thus, over the years, the concept of HL expanded in its 
meaning and scope beyond individual competencies required in 
medical context to include a wider public health perspective. Con-
ceptual frameworks offered models linking HL to health-related 
behaviours and health outcomes, but the consensus was lacking 
and the pathways linking HL to health outcomes were not suf-
ficiently explained (Lee, Arozullah, Choc, 2004; Paasche-Orlow, 
Wolf, 2007). A comprehensive model of HL was introduced by 
Sørensen et al. (2012; Figure 1.2).

1. 2. 2. Measuring health literacy
Along with the changes in the theoretical concept and frameworks, 
and increasing interest in using HL in various settings, the way of 
measuring HL has also evolved (Pleasant, McKinney, Rikard, 2011), 
entailing more dimensions of HL. Over the last twenty years, re-
search has been produced based on a variety of measurement tools. 
Initially, one-dimensional tools focused on quick screening of func-
tional HL were used to measure HL (Davis et al., 1993; Chew, Bradley, 
Boyko, 2004); they brought important evidence of insufficient liter-
acy skills related to health information in a medical context. More 
recently, several new multidimensional measuring instruments 
were introduced (Sørensen et al., 2013; Jordan et al, 2013; Osborne 
et al., 2013) as a reaction to the multidimensional and contextual 
nature of HL that had not been possible to capture sufficiently using 
one-dimensional tools (Baker, 2006; Ishikawa, Yano, 2008) and with 
respect to the public health perspective. Multidimensional tools were 
used both in the general population (Sørensen et al., 2015), and in 
patients with various health problems (Friis et al., 2016; van der Gaag 
et al., 2017; Cepova et al., 2018) and brought new evidence on the 
strengths and weaknesses related to HL based on multiple domains 
of this concept. This approach to measuring HL allows in-depth 
analysis of HL and tailored intervention development (Batterham 
et al., 2016) based on identifying the most problematic HL-related 
areas (domains) associated with health outcomes, or on identify-
ing the degree to which levels of HL are associated with different 
health-related outcomes. Osborne et al. (2013) described the low and 
high level of each of the nine HL domains of the Health Literacy 
Questionnaire (HLQ ), which we used in our study (Table 1.1).
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Low level of the construct High level of the construct 

1. Feeling understood and supported by healthcare providers 
People who are low on this domain are unable to 
engage with doctors and other healthcare providers. 
They don’t have a regular healthcare provider and/or 
have difficulty trusting healthcare providers as a 
source of information and/or advice. 

Has an established relationship with at least one 
healthcare provider who knows them well and who 
they trust to provide useful advice and information 
and to assist them to understand information and 
make decisions about their health. 

2. Having sufficient information to manage my health 
Feels that there are many gaps in their knowledge and 
that they don't have the information they need to live 
with and manage their health concerns. 

Feels confident that they have all the information that 
they need to live with and manage their condition and 
to make decisions. 

3. Actively managing my health 
People with low levels don’t see their health as their 
responsibility, they are not engaged in their 
healthcare and regard healthcare as something that is 
done to them. 

Recognise the importance and are able to take 
responsibility for their own health. They proactively 
engage in their own care and make their own 
decisions about their health. They make health a 
priority. 

4. Social support for health 
Completely alone and unsupported for health. A person’s social system provides them with all the  

support they want or need for health. 
5. Appraisal of health information 
No matter how hard they try, they cannot understand 
most health information and get confused when there 
is conflicting information. 

Able to identify good information and reliable sources 
of information. They can resolve conflicting 
information by themselves or with help from others. 

6. Ability to actively engage with healthcare providers 
Are passive in their approach to healthcare, inactive 
i.e., they do not proactively seek or clarify information 
and advice and/or service options. They accept 
information without question. Unable to ask 
questions to get information or to clarify what they do 
not understand.  
They accept what is offered without seeking to ensure 
that it meets their needs. Feel unable to share 
concerns. The do not have a sense of agency in 
interactions with providers. 

Is proactive about their health and feels in control in 
relationships with healthcare providers. Is able to 
seek advice from additional healthcare providers 
when necessary. They keep going until they get what 
they want. Empowered. 

7. Navigating the healthcare system 
Unable to advocate on their own behalf and unable to 
find someone who can help them use the healthcare 
system to address their health needs. Do not look 
beyond obvious resources and have a limited 
understanding of what is available and what they are 
entitled to. 

Able to find out about services and supports so they 
get all their needs met. Able to advocate on their own 
behalf at the system and service level. 

8. Ability to find good health information 
Cannot access health information when required. Is 
dependent on others to offer information. 

Is an 'information explorer'. Actively uses a diverse 
range of sources to find information and is up to date. 

9. Understanding health information well enough to know what to do 
Has problems understanding any written health 
information or instructions about treatments or 
medications. Unable to read or write well enough to 
complete medical forms. 

Is able to understand all written information 
(including numerical information) in relation to their 
health and able to write appropriately on forms where 
required. 

HL – Health Literacy; HLQ – Health Literacy Questionnaire 

 

 
Table 1. 1. Low and high levels of nine constructs (HL domains) of the HLQ
(Osborne et al., 2013).
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1. 2. 3. Practical implications of the concept of health 
literacy for healthcare system and health policy
The concept of HL has important implications for the healthcare 
system regarding the effective provision of care and prevention that 
supports health equity. Having low HL is a barrier in equal access 
to healthcare. Moreover, modern society places great demands 
on people’s ability to make informed choices, to perform healthy 
lifestyles, and to navigate themselves through complex healthcare 
system. Misinformation related to health, confusing information 
from many different and often unreliable sources, and lack of sup-
port strengthen this problem. The successful use of HL competen-
cies in accessing, understanding, appraising and applying health 
information depends on many factors such as communication 
with healthcare providers, the quality and complexity of health 
information, timing and trustworthiness (Sørensen et al., 2012).

HL of patients operates through the interaction and communi-
cation with healthcare providers and the navigation of the health-
care system, therefore, a HL-friendly healthcare system adjusted 
for the needs of people with low HL is needed (Brach et al., 2012; 
Trezona, Dodson, Osborne, 2017; Kaper et al., 2019b). Systemic 
changes in healthcare organisations can mitigate HL barriers that 
prevent patients from benefiting from the care being provided, and 
can also contribute to higher patient safety by avoiding errors due to 
ineffective communication (Brach et al., 2012). Regarding combat-
ing HL-related inequalities, a lot of attention was previously focused 
on increasing HL in patients with various chronic health conditions. 
The existing research showed that interventions focused on increas-
ing patients' HL may be effective in improving some health-related 
outcomes (Visscher et al., 2018; Miller, 2016), but probably they are 
not sufficient enough without implementing changes within the 
healthcare system (Trezona, Dodson, Osborne, 2017).

To wrap up, addressing the burden of low HL may include ac-
tion and implementation of effective strategies on various levels 
to improve health-related outcomes with the possible key role of 
healthcare system. Such levels may include empowering patients 
and strengthening their social support, increasing the ability of the 
healthcare system to respond to HL needs and limitations (e.g. by 
improving communicational skills of healthcare professionals and 
their ability to recognise patients HL limitations), by adjusting the 
healthcare system to be easily navigated and by providing any writ-
ten health information in a way, which is easily understandable by 
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patients with lower HL. Additionally, health policies addressing HL 
are needed at the local, national and international level (Geboers 
et al., 2018; Kickbusch et al., 2013; Berkman et al., 2011; Batterham 
et al, 2016; Kaper et al., 2019a; Kaper et al., 2019b).

1. 3. Health literacy and CKD patients
1. 3. 1. Prevalence and determinants of low heath literacy 
in CKD patients
Low HL is common in CKD patients ( Jain, Green, 2016). A sys-
tematic review (Taylor et al., 2017) showed low HL in 25% of CKD 
patients (25% among patients in the earlier stages of CKD, 27% 
in dialysed patients and 14% in transplant patients). Fraser et al. 
(2013) reported a 22.7% pooled prevalence of a low HL; however, 
with a significant heterogeneity (9-32%) in the prevalence. Low HL 
in CKD patients is associated with various social, environmental 
and personal determinants such as older age, male gender, lower 
education level, poor SES, non-white ethnicity, poor social support, 
and living alone (Taylor et al., 2017; Lambert et al., 2015; Fraser et 
al., 2013; Cavanaugh et al., 2010).

1. 3. 2. Low health literacy and health-related outcomes 
in CKD patients
Low HL is associated with various adverse health-related outcomes 
in CKD patients, such as hospitalisations, emergency department 
visits, non-adherence (e.g. missed dialysis sessions), cardiovascu-
lar events, lower referral for transplantation, mortality, and poor 
HRQoL (Taylor et al., 2018; Green et al., 2013; Grubbs et al., 2009; 
Fraser et al., 2013, Taylor et al., 2018; Cavanaugh et al., 2010; Dodson 
et al., 2016; Stømer et al., 2020). This thesis focuses mainly on ad-
herence to diet and fluid intake recommendations and on HRQoL.

Adherence is defined as the extent to which the patient’s behav-
iour corresponds with treatment recommendations (Rand et al., 
1993), and it is considered to be an important factor in effective 
treatment and maintaining of health and HRQoL, especially in 
the advanced stages of CKD (Levin et al., 2013). Advanced stages 
of CKD place massive demands on patients’adherence due to fre-
quent dialysis and very strict diet and fluid intake restrictions, e.g. 
patients have to monitor their sodium, potassium, phosphorus, 
and fluid intake (Tong et al., 2009; Lambert, Mullan, Mansfield, 
2017). High levels of certain clinical parameters (e.g. high serum 
phosphate, high serum potassium, or overhydration) may bring 
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complications and problems along with the dialysis. Poor diet and 
fluid intake adherence is common in dialysed patients (Lambert, 
Mullan, Mansfield, 2017) and is associated with adverse health 
outcomes (Zoccali et al., 2017; Tentori et al., 2008). Despite the fact 
that adherence reduces disease-related complications and mortality, 
it is often hard to reach in CKD patients due to various reasons, 
such as problems with navigating the complex diet, higher social 
isolation due to the diet, or conflicting diet recommendations due 
to several comorbid conditions (Lambert, Mansfield, Mulan, 2018; 
Palmer et al., 2015). Low HL is associated with poorer self-manage-
ment such as poor medication and dialysis adherence (Green et al., 
2013; Tohme et al., 2017). However, evidence on the link between 
low HL and poor diet and fluid intake adherence in dialysed pa-
tients is limited.

Poor HRQoL is common in CKD patients and is associated 
with higher hospitalisation rates and mortality (Mapes et al., 2003; 
Kimmel, Patel, 2006). HRQoL is linked to physical, mental, and 
social aspects of life in accordance with the bio-psycho-social mod-
el of health and illness (Borrell-Carrió, Suchman, Epstein, 2004). 
Physical HRQoL includes symptoms and their effect on everyday 
life such as frailty, pain, fatigue, nausea, restless legs, and sexual 
dysfunction (Nixon et al., 2020; Abdel-Kader, Unruh, Weisbord, 
2009; Murtagh, Addington-Hall, Higginson, 2007). Mental HRQoL 
comprises the perceived burden of the disease and emotional 
well-being. The concept of HRQoL also includes social aspects such 
as perceived social support from relatives and healthcare providers 
and social functioning. Lower functional and mental health status 
and disease-related symptoms such as anaemia can affect patients’ 
working status (van Haalen et al., 2020). HRQoL in CKD patients 
is lower than in the general population (Perlman et al., 2005). Low 
HL is linked to poorer HRQoL in CKD patients (Stømer et al., 2020), 
although some research showed contradictory evidence (Green 
et al., 2011). HRQoL in some aspects (physical, mental or social) 
can be negatively affected by low HL more than in other HRQoL 
aspects, but the information on detailed HRQoL profiles in CKD 
patients is lacking. Moreover, HRQoL tends to decrease with the 
progression of the disease, age, and comorbidities (Mujais et al., 
2009) and low HL may be one of the factors affecting the deteriora-
tion of HRQoL. However, the evidence on this association is scarce.
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1. 3. 3. Moderating and mediating factors of the relation 
between HL and health-related outcomes
Although HL is associated with adverse health-related outcomes, 
the mechanism behind this relationship is not fully understood 
and the evidence of causal effects of HL on health-related out-
comes is limited. Several factors have been proposed to play a role 
in this association as either moderator or mediator, with major 
candidates being SES, social support, self-efficacy, self-care be-
haviours, chronic disease, emotional wellbeing, and relationship 
with healthcare providers (Paasche-Orlow, Wolf, 2007; Wang et 
al., 2015; Lee, Arozullah, Cho, 2004; Stormacq, Van den Broucke, 
Wosinski, 2019). Evidence on these mechanisms in CKD patients is 
scarce, however. In this thesis we are focusing on the moderating 
role of SES and the mediating role of depression and anxiety in the 
relation between HL and non-adherence to diet and fluid intake 
recommendations.

Low SES is associated with low HL in CKD patients (Fraser 
et al., 2013; Taylor et al., 2017) and with non-adherence (Lambert, 
Mullan, Mansfield, 2017) but the role of SES in the association 
between HL and non-adherence in dialysed patients is not clear. 
Low SES may have a moderating effect on this association and may 
hamper HL capacities in relation to adherence by means of a lack 
of material or social resources and support needed for effective 
self-management and for an appropriate focus of the patient on 
dealing with the disease.

CKD patients commonly suffer from anxiety and/or depression 
(Ng et al., 2015; Kimmel, Cukor, 2019; Watnick et al., 2003). Both 
are associated with non-adherence (e.g. withdrawal from dialysis 
and diet non-adherence), higher mortality, and poorer quality of 
life (Farrokhi et al., 2014; Schouten et al., 2019; Weisbord et al., 
2014). Depression and anxiety may hamper the self-management 
capacities of patients and may represent a barrier to active com-
munication with healthcare providers about symptoms, difficulties 
with adherence and treatment (Kimmel, Cukor, 2019). Moreover, 
the association of depression and anxiety with low HL was con-
firmed in dialysed and non-dialysed patients (Murali et al., 2020). 
Thus, both depression and anxiety may play a mediating role in 
the association of low HL and non-adherence, but the evidence on 
this mechanism is lacking.
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1. 4. Aim of the study and research questions
This thesis aims to explore the relationship between HL and ad-
herence to diet and fl uid intake recommendations and HRQoL in 
dialysed patients. We also focus on the moderating role of SES 
and the mediating role of depression and anxiety in the relation 
between HL and adherence. Figure 1. 3. illustrates the relationships 
examined within this thesis.

Figure 1. 3. Model of the associations studied in the thesis, per research question 
(RQ). In theory existing relationships indicated by dotted lines were not studied 
in this thesis.

The following research questions are formulated regarding the 
aim of the thesis:

Research question 1:
Is multidimensional HL in dialysed patients associated with 
non-adherence to diet and fl uid intake recommendations and does 
SES moderate this association? (Chapter 3)

Research question 2:
Are HL, depression and anxiety associated with diet non-adherence 
in dialysed patients and do depression and anxiety mediate the 
association of HL and diet non-adherence? (Chapter 4)
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Research question 3:
Do HRQoL profiles of dialysed patients differ by their level of HL? 
(Chapter 5)

Research question 4:
Is HL associated with the mental and physical HRQoL in dialysed 
patients? (Chapter 6)

Research question 5:
Is HL associated with changes in HRQoL in dialysed patients after 
a 2-years follow up? (Chapter 7)

1. 5. Thesis outline
After this introductory chapter, this thesis consists of seven more 
chapters focusing on the data used, on particular research stud-
ies conducted within this thesis and on general discussion of the 
findings. In detail, chapter 2 describes the methods of our research 
including the design, sample, measures and statistical procedures. 
The next chapter focuses on the association of multidimensional 
HL with non-adherence to diet and fluid intake recommendations 
and on the moderating effect of SES on this relationship (Chapter 
3). Chapter 4 explores whether depression and anxiety mediate the 
relationship between HL and diet non-adherence. Chapters 5 – 7 
focus on the relationship between HL and HRQoL; on the HRQoL 
profiles in dialysed patients with varying HL, on the association 
between HL and physical and mental HRQoL, and finally on the 
association between HL and changes in HRQoL after 2 years. The 
last chapter, Chapter 8, provides a general discussion of the main 
results and considers methodological strengths and limitations of 
the performed studies. This chapter also provides a discussion on 
the practical implications of the findings and challenges for future 
research.
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