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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).

Health literacy and health-related outcomes in dialysed patients
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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 

Chapter 1 / Introduction



12

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).

Health literacy and health-related outcomes in dialysed patients
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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.

Chapter 1 / Introduction
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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 
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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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Chapter 2

Data sources

This chapter describes the methods of our research including the 
design, sample, measures and statistical procedures.

Study design and study sample
This thesis is based on cross-sectional and longitudinal data from 
a large cohort of dialysed patients. Data were collected from Jan-
uary to November 2018 in the network of 20 dialysis clinics in 
Slovakia with a follow-up measurement after 2-years. The dialy-
sis treatment in Slovakia is fully reimbursed by the public health 
insurance system. The studies were approved by the Ethics Com-
mittee of the Faculty of Medicine, Pavol Jozef Safarik University 
(15N/2017), and the Ethics Committee of FMC-Dialysis services 
(23 November 2017).

Patients were selected on the basis of inclusion (age 18+ years, 
diagnosis of stage 5 CKD, >90 days being dialysed) and exclusion 
criteria (acute intercurrent illness, psychiatric diagnosis (e.g. de-
mentia, mental retardation), and the inability to read the Slovak 
language). They were approached during their regular visit in the 
dialysis centre and were informed about the study. The participa-
tion was voluntary and patients who agreed to participate signed 
an informed consent prior to the study.

We obtained data from 567 patients on maintenance dialysis, 
which corresponds to a response rate of 70.1%. For the purpose 
of this thesis data from 542 patients were used for analyses, those 
which contained data on health literacy. In the 2 year follow-up the 
initial sample was reduced by 218 patients who couldn’t participate 
due to death, transplantation, worsening of current health status, 
vacation, transfer to another dialysis unit, wrong identification 
code, unwillingness to participate in the follow-up, or the patient 
being not reachable.

Procedure and measures
Data were obtained using questionnaires and extracted from the 
medical records. Patients filled in questionnaires using tablets. 
During the completion of the questionnaires, a research assistant 
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was available for technical support. Each patient used a unique 
identification code, which also assured the confidentiality of the 
data. The data were recorded to an online platform. Clinical data 
were obtained from patients’ medical records which are stored in 
the European Clinical Database (EuCliD5). We used those medical 
recordings closest to the completion of the questionnaires.

We collected data on various patient socio-demographic and 
clinical characteristics, self-management and health outcomes. 
Patient characteristics included age, gender, education, marital 
status, living conditions, socio-economic status, health literacy, 
depression, anxiety, comorbidity. Data on self-management and 
health outcomes included data on clinical and self-reported indi-
cators of non-adherence and health-related quality of life.

Various measures were used in this thesis. Table 2.1 provides in-
formation on these measures and how they were used in the thesis.

Statistical analyses
Various statistical methods and procedures were used in this the-
sis and are further specified in detail in the following chapters. 
All analyses were performed with SPSS v.23.0 for Windows (IBM 
SPSS Statistics).

We assessed the socio-demographic characteristics and de-
scribed the prevalence of the studied variables for the sample and 
the 3 HL groups. Pearson Chi-square was used to explore the dif-
ferences between dichotomous variables.

To answer the research questions, we performed various sta-
tistical procedures using regression models and General Linear 
Models (linear and logistic regression models, crude and ad-
justed for confounders), one-way analysis of variance (ANOVA) 
and Kruskal-Wallis test with post-hoc tests. Moderation effect 
on the association between studied variables was assessed as an 
interaction within the GLM. The mediation effect was expressed by 
the degree of reduction in the odds ratios (ORs) using the formula: 
(OR (crude) - OR (adjusted) / (OR (crude) -1) x 100%.
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Table 2. 1. Measures and their sources, and how they were used in the thesis

Chapter 2 / Data sources

Measures Source Role in 
analyses

Chapters Short description

High serum 
phosphate level

EuClid5-patient register
(Marcelli et al., 2001)

Dependent 3 Clinical indicator of diet non-
adherence

High serum 
potassium level 

EuClid5-patient register
(Marcelli et al., 2001)

Dependent 3 Clinical indicator of diet non-
adherence

Relative 
overhydration

EuClid5-patient register
(Marcelli et al., 2001)

Dependent 3 Clinical indicator of fluid 
intake non-adherence

Diet non-
adherence

Self-Self-Self report questionnaire Dependent 3,4 Self-Self-Self reported indicator of 
diet non-adherence

Fluid intake 
non-adherence

Self-Self-Self report questionnaire Dependent 3 Self-Self-Self reported indicator of 
fluid intake non-adherence

Health-related 
quality of life 

KDQoL-SF
(Hays et al.,1994)

Dependent, 
Independent

5-7 Indicator for health-related 
quality of life used as 19 
separate HRQoL scales or 
summary components 
(mental and physical 
component score)

Health literacy HLQ
(Kolarcik et al., 2017)

Dependent, 
Independent

3-7 Indicator for health literacy 
used as 9 separate domains 
of health literacy or as levels 
of health literacy (low, 
moderate, high)

Socio-economic 
status

SSS 
(Adler et al. 2000)

Moderator 3 Indicator for perceived socio-
economic status compared to 
others

Depression HADS (Zigmond, 
Snaith, 1983)

Mediator 4 Indicator for the symptoms 
of depression

Anxiety HADS (Zigmond, 
Snaith, 1983)

Mediator 4 Indicator for the symptoms 
of anxiety

Age Socio-demographic 
questionnaire

Confounder 3-7 Indicator for age

Gender Socio-demographic 
questionnaire

Confounder 3-7 Indicator for gender

Education Socio-demographic 
questionnaire

Confounder 4,5 Indicator for the level of 
education

Marital status Socio-demographic 
questionnaire

Confounder 5 Indicator for whether the 
patient lives within a 
partnership or not 

Living 
conditions

Socio-demographic 
questionnaire

Confounder 5 Indicator for whether the 
patient lives alone or with 
family member/s

Comorbidity CCI based on EuClid5-
patient register
(Marcelli et al., 2001)

Confounder 6,7 Indicator for the health 
burden due to 
comorbidities

Vascular access EuClid5-patient register
(Marcelli et al., 2001)

Confounder 7 Indicator for the type of the 
vascular access

Dialysis 
effectiveness

EuClid5-patient register
(Marcelli et al., 2001)

Confounder 7 Indicator for dialysis 
effectiveness

EuClid5 - European Clinical Database; KDQoL-SF - Kidney Disease Quality of Life - Short Form; HLQ - Health Literacy 
Questionnaire; CCI - Charlson Comorbidity Index; HADS - Hospital Anxiety and Depression Scale; SSS - MacArthur Scale of 
Subjective Social status.



38

References
○ Adler, N. E., Epel, E. S., Castellazzo, G., & Ickovics, J. R. (2000). Relationship of 

subjective and objective social status with psychological and physiological function-

ing: preliminary data in healthy white women. Health psycholog y: official journal of 

the Division of Health Psycholog y, American Psychological Association, 19(6), 586–592.

○ Hays, R. D., Kallich, J. D., Mapes, D. L., Coons, S. J., & Carter, W. B. (1994). Develop-

ment of the kidney disease quality of life (KDQOL) instrument. Quality of life research: 

an international journal of quality of life aspects of treatment, care and rehabilitation, 3(5), 

329–338.

○ IBM Corp. (2015) IBM SPSS Statistics for Windows, Version 23.0; IBM Corp.: 

Armonk, NY, USA.

○ Kolarcik, P., Cepova, E., Madarasova Geckova, A., Elsworth, G. R., Batterham, R. W., 

& Osborne, R. H. (2017). Structural properties and psychometric improvements of the 

Health Literacy Questionnaire in a Slovak population. International journal of public 

health, 62(5), 591–604.

○ Marcelli, D., Kirchgessner, J., Amato, C., Steil, H., Mitteregger, A., Moscardò, V., 

Carioni, C., Orlandini, G., & Gatti, E. (2001). EuCliD (European Clinical Database): 

a database comparing different realities. Journal of nephrolog y, 14 Suppl 4, S94–S100.

○ Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta 

psychiatrica Scandinavica, 67(6), 361–370.

Health literacy and health-related outcomes in dialysed patients





40

Abstract: Non-adherence to dietary and fluid intake recom-
mendations (NADFIR) is an important factor for the effective 
treatment of dialyzed patients and may be hindered by low 
health literacy (HL). Therefore, we assessed whether low HL of 
dialyzed patients is associated with their NADFIR. We performed 
a multicentric cross-sectional study in 20 dialysis clinics in Slova-
kia (n = 452; response rate: 70.1%; mean age = 63.6 years; males: 
60.7%). We assessed the association between nine domains of HL 
and non-adherence (high serum potassium, high serum phos-
phate, relative overhydration, and self-reported NADFIR) using 
general linear models adjusted for age and gender. Moreover, 
we assessed the moderation by socioeconomic status (SES). We 
found higher NADFIR among patients with less sufficient infor-
mation for health management (high serum phosphate level; 
odds ratio (OR): 0.77; 95% confidence interval (CI): 0.63–0.94), with 
a lower ability to actively manage their health (self-reported diet 
non-adherence; OR: 0.74; 95% CI: 0.62–0.89), and those less able 
to actively engage with healthcare providers (overhydrated; OR: 
0.78; 95% CI: 0.65–0.94). Moreover, SES modified this relation. Low 
HL affects the adherence of dialyzed patients. This shows a need 
to support patients with low HL and to train healthcare provid-
ers to work with these patients, taking into account their SES.

Keywords: health literacy; diet adherence; fluid intake
adherence; dialyzed patients; non-adherence
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Chapter 3

Is health literacy of 
dialyzed patients related 
to their adherence to 
dietary and fluid intake 
recommendations?
Ivana Skoumalova, Peter Kolarcik, Andrea Madarasova 
Geckova, Jaroslav Rosenberger, Maria Majernikova, 
Daniel Klein, Jitse P. van Dijk, Sijmen A. Reijneveld

Published in International Journal of Environmental 
Research and Public Health, 2019, 16(21), 4295

Introduction
Chronic kidney disease (CKD) is one of the major public health 
problems worldwide, with a prevalence of 8%–16% and represent-
ing a great economic burden (Coresh et al., 2003; Hill et al., 2016; 
Jha et al., 2013; Levey et al., 2007). Its prevalence is constantly 
rising as a result of increasing rates of risk factors, such as dia-
betes mellitus, hypertension, and obesity. In 2015, CKD was the 
12th most frequent cause of death (GBD, 2016). The disease has 
the tendency to progress to end-stage kidney disease in older age 
(Coresh et al., 2003; Jha et al., 2013), affecting approximately 2% of 
the total CKD population (Anderson et al., 2009). To maintain the 
life of a patient in this stage of the disease, hemodialysis therapy 
or transplantation is inevitable.

In CKD, adherence to dietary and fluid intake recommenda-
tions as a part of self-management is very important for an effec-
tive treatment that reduces complications, improves the overall 
quality of life, and decreases mortality (Ash et al., 2014; Kang et 
al., 2017). This holds even more so for its advanced stages. Adher-
ence can be defined as the extent to which the patient’s behavior 
corresponds with recommendations from a healthcare provider 
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(Rand, 1993). Dialyzed patients have to monitor their fluid, so-
dium, potassium, and phosphate intakes, making their diet very 
restrictive. Previous research on adherence to dietary and fluid 
intake recommendations in dialyzed patients shows an adherence 
to being poor with a mean of 31.5% for dietary recommendations 
and 68.5% for fluid intake recommendations (Lambert, Mullan, 
Mansfield, 2017; Beerappa, Chandrababu, 2019). Research further 
shows that poor adherence is associated with an increased risk of 
death and hospitalization (Saran et al., 2003; Zoccali et al., 2017; 
Tentori et al., 2008; Wizemann et al., 2009). Dialyzed patients re-
port that the major reasons for poor adherence are that the diet is 
very complicated, frustrating, and demanding to manage (Lambert, 
Mansfield, Mullan, 2018; Hollingdale, Sutton, Hart, 2008; Palmer 
et al., 2015). Many factors may influence adherence, such as the 
length and severity of illness as well as comorbidities, self-efficacy, 
social support, depression, and anxiety (Mellon, Regan, Curtis, 
2013), including health literacy (HL) (Dageforde, Cavanaugh, 2013).

Poor HL is likely to lead to poor adherence, but evidence on this 
is limited. HL is defined by Sørensen et al. (2012) as being linked to 
literacy and entails people’s knowledge, motivation, and compe-
tence to access, understand, appraise, and apply health information 
in order to make judgments and decisions in their everyday life 
concerning healthcare, disease prevention, and health promotion 
to maintain or improve their quality of life. Limited HL is common 
in dialyzed patients (Taylor et al., 2017; Green et al., 2011) and has 
been shown to be associated with missed dialysis sessions, higher 
rates of hospitalization, higher mortality rates (Cavanaugh et al., 
2010; Taylor et al., 2018), and reduced access to kidney transplan-
tation (Grubbs et al., 2009). Lower socioeconomic status (SES) is 
associated with limited HL according to previous research (Taylor 
et al., 2017; Fraser et al, 2013), as well as with non-adherence to 
dietary and fluid intake recommendations (NADFIR) (Lambert, 
Mullan, Mansfield, 2017).

Previous research has focused mainly on the attendance of dial-
ysis sessions and adherence to prescribed medication in association 
with HL, showing a lower adherence in patients with lower HL 
(Green et al., 2013; Tohme et al., 2017). However, the evidence on 
adherence to dietary and fluid intake recommendations in asso-
ciation with patients’ HL, specifically in dialyzed patients, is still 
lacking. Although we know about the disadvantageous effect of 
lower SES on patient adherence, its role in the association between 
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HL and adherence in dialyzed patients has not been sufficiently 
explained. We hypothesize that patients with lower health literacy 
will be more likely to be non-adherent to dietary and fluid intake 
recommendations and that SES will moderate this relation. There-
fore, our aim was to assess the associations of multidimensional 
HL with non-adherence to dietary and fluid intake recommenda-
tions in dialyzed patients, controlled for patients’ gender, age, and 
sociodemographic characteristics. Moreover, we assessed whether 
SES moderated the association of HL with non-adherence.

Materials and Methods
Sample and Procedure
We collected data from January to November 2018 within a net-
work of 20 dialysis clinics belonging to one private network 
(FMC-Dialysis services Slovakia) covering approximately 20% of 
the total Slovak dialysis population. This dialysis therapy is fully re-
imbursed by a compulsory health insurance system. The inclusion 
criteria required patients to be over the age of 18, have a diagnosis 
of stage 5 CKD, and have been undergoing hemodialysis treatment 
for at least 90 days. The exclusion criteria consisted of an inability 
to fill in the questionnaire (due to dementia, mental retardation, 
or an inability to read the Slovak language), acute severe inter-
current illness, and the presence of a psychiatric diagnosis, which 
similar to other studies focusing on dialyzed patients (Beerappa, 
Chandrababu, 2019; Green et al., 2011; Cavanaugh et al., 2010; 
Green et al., 2013).

The data were obtained by questionnaires filled in by patients 
during their routine visits to the dialysis clinic and by extracting 
from medical records. Patients agreed to participate in the study 
by signing an informed consent form prior to the study. Then, 
they filled in questionnaires using tablets with data recorded to 
an online platform and full confidentiality assured with a personal 
identification code. Regarding the latter, we included those record-
ings closest to the completion of the questionnaires. A research 
assistant was available for technical support. The clinical data 
were obtained from the European Clinical Database (EuCliD5), in 
which all medical record data from the Fresenius clinics are stored.

Ethics
The study was approved by the Ethics Committee of the Faculty 
of Medicine, Pavol Jozef Safarik University (15N/2017), and the 
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Ethics Committee of FMC-Dialysis services (23 November 2017). 
All the data and information from the documentation, including 
demographic and clinical data, were used in accordance with the 
ethical standards as laid out in the 1964 Declaration of Helsinki 
and its later amendments or comparable ethical standards.

Measures
Non-adherence was measured based on clinical measures and 
patient self-reports. The clinical measures of non-adherence to 
diet and fluid intake guidelines regarded relative overhydration 
(≥13% (female), ≥15% (male), a high serum phosphate level (≥1.78 
mmol/L), and a high serum potassium level (>5.5 mmol/L). These 
were obtained from the medical database (EuCliD5) (Marcelli et al., 
2001) and dichotomized. They are the key performance indicators 
in the dialysis clinics where the study was conducted and based on 
international renal guidelines (Levin et al., 2013).

Self-reported non-adherence to diet and fluid guidelines was 
measured with a questionnaire on the frequency of breaking dietary 
and fluid intake recommendations separately, with six answers 
offered: (1) do not break; (2) once a month or less; (3) once per 2–3 
weeks; (4) once a week; (5) 2–3 times a week; (6) always. The re-
spondents were considered non-adherent if they broke the recom-
mendations at least once a week (cutoff point = 3) with respect to the 
disease-specific guidelines (Levin et al., 2013) and opinions of renal 
experts, and following the approaches of previous studies regarding 
adherence where available (Lambert, Mullan, Mansfield, 2017).

Health literacy was measured using the Slovak version of the 
Health Literacy Questionnaire (HLQ ) (Kolarcik et al, 2017), a multi-
dimensional tool for measuring nine domains of HL (Osborne et al., 
2013). The questionnaire consisted of nine highly reliable domains of 
HL (composite reliability indices ranging from 0.73 to 0.84 for each 
of the 4- to 6-item subscales (Kolarcik et al, 2017)) related to access-
ing, understanding, and using information to make decisions about 
health (see Appendix 3.A for measurement tool information). Higher 
mean scores in a particular domain indicated a better HL. There was 
no overall total score for this measurement tool. For further analyses 
of HL, the expectation maximization algorithm (Dempster, Laird, 
Rubin, 1997) was used to replace missing HLQ scores per domain 
for each respondent at a maximum of two missing values for the 4–5 
items/domains and at a maximum of three missing values from the 
6-item domain (Beauchamp et al., 2015). We excluded respondents 
who had more missing scores in a particular domain.

Health literacy and health-related outcomes in dialysed patients
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Sociodemographic data were measured using the questionnaire 
and included age, gender, and SES. SES was measured with the 
MacArthur Scale of Subjective Social Status (Adler et al., 2000), 
a single-item measure that assesses a respondent’s perceived rank 
relative to others. The respondents were asked to rate their sub-
jective social status on a drawing of a ladder with the instruction: 

“At the top of the ladder are the people who are the best off, those 
who have the most money, most education, and best jobs. At the 
bottom are the people who are the worst off, those who have the 
least money, least education, worst jobs, or no job. Please mark 
the number that best represents where you think you stand on 
the ladder.” The obtained scores ranged from 0 (the worst SES) 
to 10 (the best SES) and were used as a continuous variable. This 
instrument has been used in previous studies investigating older 
patients and patients with various health conditions (Demakakos 
et al., 2008; Zou et al., 2016).

Statistical Analyses
First, we assessed the sociodemographic characteristics, dietary, 
and fluid non-adherence of the sample. Second, we assessed the 
associations of the continuous-level scores on the nine domains 
of HL with the dichotomized clinical and self-reported indica-
tors of non-adherence, using binary logistic regression in gener-
alized linear models (GLM). We adjusted these analyses for age 
(continuous-level variable), gender, and SES (continuous-level 
variable). All continuous-level variables were used as standardized, 
i.e., z-scores. For each outcome, we reported an odds ratio (OR) 
with 95% confidence interval (CI), and p < 0.01 was assumed for sta-
tistical significance to adjust for multiple testing (Ranstam, 2016).

Finally, we tested the moderating effect of SES on the asso-
ciation of HL and non-adherence. All statistical analyses were 
performed using SPSS v. 23.0 for Windows (IBM SPSS Statistics).

Results
Baseline Characteristics
We included 567 patients on maintenance dialysis (70.1% of those 
approached), and 25 of these were excluded due to not filling in 
the questionnaire related to HL (n = 9) or missing too many items 
in it (n = 16). This led to a final sample of 542 patients (Table 3.1). 
The prevalence of non-adherence in our sample ranged from 21.7% 
to 43.3% for specific clinical and self-reported indicators. The pa-
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tients’ self-report of non-adherence led to higher estimates than 
the clinical indicators. The sample mainly consisted of older people, 
and mostly men.

Table 3. 1. Characteristics of the sample: gender, age, and socioeconomic status 
(SES); measures of non-adherence and health literacy (HL); frequencies or 
means (n = 542 patients from 20 dialysis clinics in Slovakia interviewed in 2018).

Associations of Health Literacy per Domain and Non-
Adherence
We found higher non-adherence for dietary and fl uid recommen-
dations among patients with lower HL (see Table 3.2). The patients 
with less suffi  cient information for managing health (HLQ2) were 
more likely to have high serum phosphate levels (OR: 0.77; 95% 
CI: 0.63–0.94). Those with a lower ability to actively manage their 
health (HLQ3) were more likely to report non-adherence to diet 
recommendations (OR: 0.74; 95% CI: 0.62–0.89), and those less able 
to actively engage with healthcare providers (HLQ6) were more 
likely to be overhydrated (OR: 0.78; 95% CI: 0.65–0.94).

Moderating Eff ect of SES on the Association between 
HL Domains and Non-Adherence
In Table 3.2, we also presented the moderating eff ect of SES on the 
association of HL domains with non-adherence. We found that 
SES moderated the association of the ability to actively engage 
with healthcare providers (HLQ6), navigate the healthcare system 

Health literacy and health-related outcomes in dialysed patients

Sociodemographic data n % M SD

   Male gender 329 60.7
   Age 63.58 14.12
   Socioeconomic status 1 5.16 1.88
Non-adherence 
   High serum phosphate level 152 28.4
   High serum potassium level 116 21.7
   Relative overhydration 169 32.3
   Diet non-adherence 229 43.3
   Fluid intake non-adherence 203 38.4
Health literacy 
   HLQ1—Feeling understood and supported by healthcare provider 2 3.22 0.46
   HLQ2—Having sufficient information to manage health 2 3.12 0.46
   HLQ3—Actively managing my health 2 3.06 0.44
   HLQ4—Social support for health 2 3.23 0.47
   HLQ5—Appraisal of health information 2 2.90 0.53
   HLQ6—Ability to actively engage with healthcare providers 3 3.90 0.67
   HLQ7—Navigating the healthcare system 3 3.70 0.72
   HLQ8—Ability to find good health information 3 3.77 0.70
   HLQ9—Understand health information well enough to know what to do 3 3.80 0.65

1 The range of score is 0–10 (the lowest SES–the highest SES); 2 The range of mean score 1–4; 3 The range of mean score 1–5.
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(HLQ7), and understand health information well enough to know 
what to do (HLQ9) with serum potassium non-adherence. The 
interaction indicates that patients with lower SES were more likely 
to be non-adherent, i.e., to have a high serum potassium level than 
patients with higher SES in the case of lower HL in these three 
domains of HL.

We also found that SES moderated the association of the ability 
to actively engage with healthcare providers (HLQ6) with self-rated 
fluid non-adherence. The patients with lower SES were less likely 
to report non-adherence with fluid intake recommendations than 
those with higher SES in the case of lower HL, e.g., a lower ability 
to engage with healthcare providers.

Discussion
In our study, we explored the association of the nine domains 
of HL with dietary and fluid intake non-adherence in dialyzed 
patients in Slovakia, and the moderation effect of SES on this re-
lation. We found that not having sufficient information to manage 
health, being less active in managing health, and being less able 
to actively engage with healthcare providers were associated with 
non-adherence to dietary and fluid intake recommendations. More-
over, SES was shown to be a significant moderator in this relation.

We found an association of lower HL with non-adherence to 
both diet and fluid intake. We cannot compare this to previous find-
ings as evidence on adherence to dietary and fluid intake recom-
mendations in association with patients’ HL in dialyzed patients 
lacked until now. Despite the fact that adherence to dietary and 
fluid intake recommendations is an important factor for the effec-
tive treatment of dialyzed patients, limited HL is common in this 
patient group (Taylor et al., 2017; Green et al., 2011) and showed to 
be associated with their non-adherence (Green et al., 2013; Tohme 
et al., 2017). A recent review (Lambert, Mullan, Mansfield, 2017) on 
diet adherence in dialyzed patients did not identify any research 
specifically focusing on patients’ HL. Nevertheless, there are at 
least two studies ( Jain, Fernando, Hoover, 2005; Dodson et al., 
2016) exploring the association of HL with serum phosphate level 
as an indicator of non-adherence to diet. Dodson et al. (2016) used 
the same measurement of HL (HLQ ), but with a smaller studied 
sample (n = 100) and with participants receiving three different 
types of dialysis, and found no difference in serum phosphate 
levels when comparing patients with higher and lower HL. Jain, 
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Fernando and Hoover (2005) measured functional HL and found 
no association in this relation. Moreover, they reported a trend 
toward higher serum phosphate in patients with higher functional 
HL. Thus, low HL indeed seems to hamper patients’ understanding 
of adherence to various guidelines that are essential for adequate 
CKD treatment.

Our research showed that SES moderated the association be-
tween HL and adherence to diet and fluid intake, but our find-
ings are inconsistent. In cases of adherence to diet (high serum 
potassium level), we found patients with lower SES to be more 
vulnerable, but in cases of adherence to fluid intake (self-rated 
fluid non-adherence), we found them to be less vulnerable than 
patients with higher SES. The findings of previous research on the 
association between SES and adherence are inconsistent (Lambert, 
Mullan, Mansfield, 2017). The inconsistent role of SES in the asso-
ciation of HL and non-adherence could be due to several factors 
in this patient group. Dialyzed patients have to involve various 
individual skills and also capacities in communication to be able 
to adhere to the complex requirements of their treatment regarding 
diet and fluid intake. Moreover, their success with adherence re-
quires certain conditions, i.e., not only their individual capacity to 
adhere but also their socioeconomic background, which promotes 
or hinders adherence to specific fluid and diet guidelines. Stømer 
et al. (2019) found that a lower level of education was associated 
with lower scores in the “Ability to navigate the healthcare system”, 

“Find good health information”, and “Understand health informa-
tion well enough to know what to do” scales, in a sample consisting 
of CKD patients (stages 3–5). Lambert, Mulan, and Mansfield (2017) 
also found that patients with lower education showed worse ad-
herence. In addition, younger adults and those who were working 
showed worse dietary adherence. This might be explained by the 
fact that younger and working patients lack the capacity for better 
self-management behavior related to diet, or they do not have the 
conditions appropriate to perform it, potentially also affecting 
the role of SES in this association. In summary, the effect of HL 
on adherence may depend on a number of factors associated with 
SES, with the mechanisms requiring further study.
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Strengths and Limitations
The major strength of our study was the representativeness of our 
sample, enabling our findings to be generalized to the population 
of dialyzed patients, its focus on multidimensional HL, and on 
adherence to diet and fluid intake, using a wide range of meas-
ures. Capturing the multidimensional and contextual nature of 
HL (Sørensen et al., 2012; Batterham et al., 2016) offered a more 
comprehensive insight into HL needs and limitations related to 
the capacity to adhere with dietary and fluid intake recommen-
dations (Beauchamp et al., 2015; Jessup et al., 2017) in dialyzed 
patients. Most research on HL in dialyzed patients has been based 
on one-dimensional tools to assess HL (Dageforde, Cavanaugh, 
2013; Taylor et al., 2018), mostly measuring functional HL, i.e., basic 
reading and writing skills related to health information and health 
services utilization (Nutbeam, 2000). Recent and more critical 
approaches to address HL consider these one-dimensional tools 
as insufficient (Baker, 2006; Ishikawa, Yano, 2008).

The major limitation of this study regards the multiple testing 
that increased the probability of false positives. To avoid this, we 
used a Bonferroni correction and focused only on statistical signif-
icance at p < 0. 01. Another limitation might be the cross-sectional 
design of our study, as this type of design did not allow us to de-
scribe any causal pathways between the studied variables.

Implications
Our finding that low HL is associated with poorer adherence shows 
a need to increase the responsiveness of the healthcare system to 
various patients’ HL needs and limitations, i.e., to support pa-
tients who are less likely to be active in communicating about their 
symptoms and concerns related to their health condition, or about 
problems with adherence to treatment recommendations. This 
might include providing them with information about proper ad-
herence, so they can be sure that they are able to meet them, and to 
emphasize and support patients’ activity in self-management along 
with shared decision-making about their health. The clinical rele-
vance of our findings lies in the association of non-adherence with 
increased morbidity and mortality. The adverse health outcomes 
might be reversed with interventions focused on increasing HL 
capacities on the side of the patient as well as on that of the health-
care system. Regular screening of HL in dialyzed patients should 
inform healthcare providers about their HL needs and limitations 
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and, thus, foster more effective support of patients’ adherence to 
dietary and fluid intake recommendations.

Future research should also include patients in earlier stages of 
the disease as well as on other dialysis modalities in order to explore 
the differences and variability in the HL domains in the context 
of non-adherence to dietary and fluid intake recommendations. 
This may also allow the exploration of various social, economic, 
and educational backgrounds. It should also inform on mediat-
ing and moderating factors in this relation and should therefore 
clarify the role of HL in the context of non-adherence of dialyzed 
patients within other factors entering into this mechanism (Rüegg, 
Abel, 2019).

Conclusions
We found that not having sufficient information for managing 
health, being less active in managing health, and being less able 
to actively engage with healthcare providers was associated with 
non-adherence to dietary and fluid intake recommendations. More-
over, SES showed up as a significant moderator in this relation. 
These findings point to the need to support patients with varying 
HL limitations and to further develop the capacity of healthcare 
providers to work with patients with low HL while considering 
their socioeconomic background.
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Appendix 3.a
Health Literacy Questionnaire — Detailed Description of 
the Measurement Tool
The instrument is divided into two parts with different instructions 
and answering options. The mean score for each domain is used 
for analysis.

In the first part, which covers domains 1–5, respondents are 
asked to what extent they agree with the statements. Answering op-
tions include four response categories: 1 – Strongly agree; 2 – Agree; 
3 – Disagree; 4 – Strongly disagree. Domains 1–5 have a mean score 
ranging from 1–4. These domains are: (1) Feeling understood and 
supported by healthcare provider; (2) Having sufficient information 
to manage my health; (3) Actively managing my health; (4) Social 
support for health; (5) Appraisal of health information.

In the second part, which covers domains 6–9, respondents are 
asked how easy or difficult certain tasks are for them. Answering 
options include five response categories: 1 – Cannot do; 2 – Very 
difficult; 3 – Quite difficult; 4 – Quite easy; 5 – Very easy. Domains 
6–9 have a mean score ranging from 1–5. These domains are (6) 
Ability to actively cooperate with healthcare providers; (7) Navi-
gating the healthcare system; (8) Ability to find good health infor-
mation; and (9) Understanding health information well enough to 
know what to do.
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Abstract: Limited health literacy (HL), depression and anxiety 
are common in dialyzed patients and affect health outcomes 
and self-management. We explored whether depression and 
anxiety mediate the association of HL with diet non-adherence 
(DN-A) in dialyzed patients. We performed a cross-sectional 
study in 20 dialysis clinics in Slovakia (n = 452; mean age: 63.6 
years; males: 60.7%). Hierarchical cluster analysis was performed 
to create three HL groups. Logistic regression adjusted for age, 
gender and education was used to explore whether depression 
and anxiety mediate the association of HL with DN-A. Patients in 
the moderate HL group were more likely to be non-adherent to 
diet (OR (Odds Ratio)/95% CI: 2.19/1.21–3.99) than patients in the 
high HL group. Patients in the low HL and moderate HL group 
more likely reported depression or anxiety. Patients reporting 
depression (OR/95% CI: 1.94/1.26–2.98) or anxiety (OR/95% CI: 
1.81/1.22–2.69) were more likely to be non-adherent with diet. 
Adjustment for depression reduced the association between 
moderate HL and DN-A by 19.5%. Adjustment for anxiety re-
duced the association between moderate HL and DN-A by 11.8%. 
Anxiety and depression partly mediated the association of HL 
with DN-A. More attention should be paid to treating patients’ 
psychological distress to ensure adequate adherence with rec-
ommended diet.

Keywords: health literacy; dialyzed patients; depression; 
anxiety; diet non-adherence; stage 5 CKD
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Introduction
Chronic kidney disease (CKD) is a rapidly increasing public health 
problem with a global prevalence of 8–16% ( Jha et al., 2013; Hill et 
al., 2016). CKD represents a great burden for the economy as well 
as for the health care system. Thus far, we have not succeeded in 
reversing the increasing prevalence of CKD nor its progression to 
more severe stages. Most of this burden is due to the final stage 
of CKD (stage 5 CKD). Stage 5 CKD considerably affects patients’ 
lives; it decreases physical functioning, affects mental health and 
social life (Li et al., 2018) and thus represents a great challenge for 
public health policies and healthcare.

Effective treatment of stage 5 CKD in patients undergoing 
hemodialysis requires adequate diet adherence but may be ham-
pered or facilitated by patients’ health literacy (HL) limitations and 
capacities. HL is defined as knowledge, motivation, and compe-
tence of patients to access, understand, appraise, and apply health 
information in order to make judgments and decisions in their 
everyday life concerning healthcare, disease prevention, and health 
promotion to maintain or improve their quality of life (Sørensen et 
al., 2012). Limited HL is associated with adverse health outcomes 
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such as more hospitalizations and cardiovascular events (Taylor 
et al., 2018), higher mortality (Taylor et al., 2017; Cavanaugh et 
al., 2010) and worse health related self-management, e.g., missed 
dialysis sessions (Taylor et al., 2018) and non-adherence to diet and 
fluid intake recommendations (Skoumalova et al., 2019). Increasing 
a patient’s HL is also considered as a cost-effective intervention 
area to promote and maintain patients’ health (Berkman et al., 
2011; Sheridan et al., 2011).

Depression and anxiety are common in dialyzed patients (Ng 
et al., 2015; Kimmel, Cukor, 2019; Watnick et al., 2003; Kimmel, 
2002). The prevalence ranges from about 12 to 52% for anxiety and 
from about 23 to 42% for depression (Murtagh, Addington-Hall, 
Higginson, 2007; Palmer et al., 2013a; Brito et al., 2019), among 
others depending on the assessment tools used. Depression and 
anxiety are both associated with impaired quality of life in dialyzed 
patients (Fischer et al., 2010; Bujang et al., 2015; Ginieri-Coccossis 
et al., 2008), and with worse health outcomes and increased mor-
tality (Farrokhi et al., 2014; Schouten et al., 2019; Boulware et al., 
2006; Koo et al., 2003; Weisbord et al., 2014; Cukor et al., 2006; 
Palmer et al., 2013b; Lopes et al., 2002). Furthermore, both are 
associated with withdrawal from dialysis (Weisbord et al., 2014; 
McDade-Montez et al., 2006), and with diet non-adherence (Khalil 
et al., 2011; Cohen, Cukor, Kimmel, 2016). Both anxiety and depres-
sion might thus hamper self-management behaviour and cooper-
ative engagement with health care providers needed for effective 
treatment and maintaining the quality of life of patients in this 
stage of the disease (Kimmel, Cukor, 2019; Qobadi et al., 2015).

Research has shown a link of limited HL and non-adherence 
as well as the link of depression and anxiety and non-adherence, 
but their joint effects are still not fully clear and neither are the 
underlying mechanisms (Stømer et al., 2019; Dodson et al., 2016). 
Patients with limited HL may have problems navigating the disease 
in its complexity and coping with its burden, which might result 
in increased levels of depression and anxiety. It is confirmed by 
research (Qobadi et al., 2015; Dodson et al., 2016; Green et al., 2011) 
that limited HL is associated with increased levels of depression 
and anxiety in dialyzed patients. Increased levels of depression and/
or anxiety may affect diet adherence. HL may, therefore, have an 
indirect effect on diet non-adherence via depression and/or anxiety. 
As evidence on this mechanism is lacking, our aim was to assess the 
relation of HL, depression and anxiety with diet non-adherence 
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and to assess whether anxiety and depression mediate the asso-
ciation of HL and diet non-adherence in hemodialyzed patients.

Materials and Methods
Sample and Procedure
The data were collected within a network of 20 dialysis clinics 
in Slovakia from January 2018 to November 2018. These dialysis 
clinics belong to the private dialysis network – Fresenius Medical 
Care-dialysis services in Slovakia and cover about 20% of the total 
Slovak dialysis population. We included patients aged over 18 years, 
with the diagnosis of stage 5 CKD and undergoing hemodialysis for 
at least 3 months. We excluded those who were not able to fill in 
the questionnaire (due to dementia or mental retardation, inability 
to read the Slovak language) and those who had an acute severe 
intercurrent illness, according to the medical records.

The patients were approached during their routine visit at the 
dialysis center. Those who agreed to participate in the study signed 
an informed consent and filled in questionnaires. We used the 
tablets with the data recorded on the online platform. Full confi-
dentiality was assured with the personal identification code.

Ethics
The study was approved by the relevant ethics committees: the 
Ethics Committee of the Faculty of Medicine P.J. Safarik University 
(15N/2017) and the Ethics Committee of FMC – dialysis services.

Measures
Diet non-adherence was measured using a questionnaire. Respond-
ents were asked: “How often do you break diet recommendations? 
Breaking diet recommendations means eating foods which are not 
recommended, respectively prohibited by the medical personnel.” 
with the 6 answers offered: (1) do not break; (2) once a month or 
less; (3) once per 2 - 3 weeks; (4) once a week; (5) 2 - 3 times a week; 
(6) always. For further statistical analyses, we dichotomized this 
variable as once a week or more vs. less to non-adherent with the 
diet vs. adherent, based on the disease specific guidelines (Levin et 
al., 2013), other research concerning adherence (Lambert, Mullan, 
Mansfield, 2017) and renal experts advise.

Health literacy (HL) was measured using the Slovak version of 
the Health Literacy Questionnaire (HLQ ) (Kolarcik et al., 2017). 
It is a multidimensional tool for measuring nine domains of HL 
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(Osborne et al., 2013) (see Appendix 4.A). These domains are related 
to accessing, understanding and using health information to man-
age one’s health. The questionnaire consists of nine, highly reliable 
domains of HL (Cronbach’s Alpha in our sample - 0.90). There is 
no overall total score for this questionnaire; higher mean score in 
a particular domain indicates a better HL in that domain (Osborne 
et al., 2013). For further analyses of HL, we used the expectation 
maximization algorithm (EMA) (Dempster, Laird, Rubin, 1997) 
to replace missing HLQ scores. The EMA replaces missing scores 
per domain for each respondent. The condition, that a maximum 
of two values were missing for the domains with the 4 - 5 items 
and the maximum of three values are missing for the domain with 
the 6 items, had to be met (Beauchamp et al., 2015). We excluded 
respondents who had more missing values in a particular domain.

Next, we categorized this measure using hierarchical cluster 
analysis (Ward, 1963) on standardized z-scores of all HL domains. 
We created clusters of cases with similar HL characteristics. This 
method minimizes within-cluster variance in a stepwise manner 
leading to clusters that are as different as possible. Three clusters 
were used for further analyses (low HL group, moderate HL group, 
high HL group), representing different levels of HL consistently 
across all domains in a particular cluster. HLQ mean scores of 9 
domains in three HL groups of patients are described in Figure 4. 1.

Depression and anxiety were measured by the Hospital Anxiety 
and Depression Scale (HADS) (Zigmond, Snaith, 1983; Martin, 
Tweed, Metcalfe, 2004; Loosman et al., 2010), a 14 - item question-
naire assessing depression (seven items; Cronbach’s Alpha - 0.75) 
and anxiety (seven items; Cronbach’s Alpha - 0.81) symptoms. The 
respondent was asked how he/she has been feeling in the past week. 
A Likert scale from 0 to 3 was used to assess the degree of the se-
verity of the symptoms of depression and anxiety, leading to a total 
score for each subscale ranging from 0 to 21. Clinically, a score of 
0 - 7 is considered as normal, 8 - 10 as borderline level, 11 - 21 as 
an abnormal level of depression/anxiety. We dichotomized this 
variable as no/low symptoms (<8) vs. moderate/severe symptoms 
(>8) of depression and anxiety (Ng et al., 2015; Bjelland et al., 2002; 
Yoong et al., 2017; Olagunju, Campbell, Adeyemi, 2015).

Socio-demographic data (age, gender and education (lower: ele-
mentary and apprenticeship vs. higher: secondary and university)) 
were measured using the questionnaire.

Health literacy and health-related outcomes in dialysed patients



63

Statistical Analyses
First, we assessed the socio-demographic characteristics, depres-
sion, anxiety and diet non-adherence of the sample. Second, we 
assessed the association between HL clusters (used as a categor-
ical variable) with depression and anxiety (dichotomized) using 
logistic regression models adjusted for age (continuous) gender 
and education. Thirdly, we assessed the associations between HL 
clusters, depression and anxiety with diet non-adherence (yes/
no), using logistic regression models adjusted for age, gender and 
education. We reported the odds ratio (OR) with 95% confidence 
interval (CI). Model 1 tested the association of HL groups, depres-
sion and anxiety each separately with diet non-adherence. Model 
2 was adjusted separately for depression and anxiety. The degree 
of reduction in the ORs was computed using the formula: (OR 
(crude) - OR (adjusted) / (OR (crude) - 1) x 100%. The listwise dele-
tion of missing data was used in all logistic regression models. All 
statistical analyses were performed using SPSS v. 23.0 for Windows 
(IBM SPSS Statistics).

 

HLQ1 HLQ2 HLQ3 HLQ4 HLQ5 HLQ6 HLQ7 HLQ8 HLQ9
Low HL group 2,9368 2,7620 2,7672 2,9128 2,5531 3,3221 3,0430 3,1521 3,2546
Moderate HL group 3,2102 3,1473 3,0835 3,2489 2,9971 4,0133 3,8584 3,9119 3,9455
High HL group 3,8917 3,8335 3,6580 3,8337 3,3303 4,7524 4,5782 4,6286 4,5238

HL
 m

ea
n 

sc
or

e

9 Health Literacy domains

HLQ score in three HL groups (means and standard deviation)

Figure 4. 1. Health Literacy Questionnaire (HLQ) mean scores of 9 domains in 
three health literacy (HL) groups.
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Results
Baseline Characteristics
We included 567 dialyzed patients (70.1% of those approached); 
25 patients were excluded due to not fi lling in the questionnaire 
related to HL properly, leading to a sample of 542 patients includ-
ed in cluster analysis. In the next step, we excluded respondents 
with missing data on explored variables (n = 63) resulting in the 
fi nal sample of 479 patients (mean age 63.6 years (standard devia-
tion: 14.1 years). The time on dialysis in our sample ranged from 3 
months to 36 years (mean = 5.3 years). The majority of our sample 
had low HL (31.5%) or moderate HL (55.3%). The patient group with 
high HL covered 13.2% of patients. Patients frequently reported 
depression (26.9%) and anxiety (32.2%). Non-adherence to diet 
recommendations was reported by 43.0% of patients (Table 4.1).

Characteristics Total Sample n (%)

Gender 
   male 287 (59.9)
   female 192 (40.1)
Education
   lower 237 (49.5)
   higher 242 (50.5)
Health literacy
   low HL group 151 (31.5)
   moderate HL group 265 (55.3)
   high HL group 63 (13.2)
Depression
   no symptoms 350 (73.1)
   moderate/severe symptoms 129 (26.9)
Anxiety
   no symptoms 325 (67.8)
   moderate/severe symptoms 154 (32.2)
Diet adherence
   adherent 273 (57.0)
   non-adherent 206 (43.0)

Table 4. 1. Characteristics of the total sample, gender, education, health literacy 
(HL), depression, anxiety and diet non-adherence (n = 479).
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Associations of Health Literacy with Depression 
and Anxiety
We found that patients in the low HL group and moderate HL 
group were more likely to have moderate/severe symptoms of de-
pression (low HL group OR 8.06; 95% CI: 2.74-23.70/moderate HL 
group OR 5.16; 95% CI: 1.78-14.91) and anxiety (low HL group OR 
3.01; 95% CI: 1.45-6.27/moderate HL group OR 2.21; 95% CI: 1.09-
4.46). Findings are described in Table 4. 2.

Table 4. 2. The association of HL with depression and anxiety adjusted for age 
and gender (n = 479).

Associations of Health Literacy, Depression and Anxiety 
with Diet Non-Adherence
We found that patients in the moderate HL group were more likely 
to be non-adherent to diet (OR 2.19; 95% CI: 1.21 - 3.99) than pa-
tients in the high HL group (Model 1, Table 4. 3). Moreover, those 
patients with moderate/severe symptoms of depression (OR 1.94; 
95% CI: 1.26 - 2.98) and moderate/severe symptoms of anxiety (OR 
1.81; 95% CI: 1.22 - 2.69) were more likely to be non-adherent with 
diet (Model 1, Table 4.3).
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Health literacy Depression OR (95% CI) Anxiety OR (95% CI)

High HL group Ref. Ref.

Moderate HL group 5.16 (1.78–14.91) ** 2.21 (1.09–4.46) *

Low HL group 8.06 (2.74–23.70) *** 3.01 (1.45–6.27) **

* p < 0.05, ** p < 0.01, *** p < 0.001; Ref.: Reference category
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Table 4. 3. The association of health literacy, depression and anxiety with diet 
non-adherence (Model 1) and the mediating effect (Model 2) of depression and 
anxiety in relation to HL and diet non-adherence. Logistic regression adjusted 
for age and gender (n = 479).

Mediation Eff ect of Depression and Anxiety on the 
Relation of HL with Diet Non-Adherence
Adjustment for depression and anxiety separately reduced the as-
sociation between HL and diet non-adherence (Model 2, Table 
4. 3). Adjustment for depression reduced the association between 
moderate HL and diet non-adherence by 19.5%. Adjustment for 
anxiety reduced the association between moderate HL and diet 
non-adherence by 11.8%.

Discussion
In this cross-sectional study among dialyzed patients, we assessed 
the association of HL with diet non-adherence and the pathway 
through which depression and anxiety contribute to this associ-
ation as mediators. We found that patients in the moderate HL 
group were more likely to be non-adherent with diet, but we did 
not confi rm it in patients in the low HL group. This is in line with 
the research fi ndings of Stømer et al. (2020) who focused on HL of 
CKD patients and its association with adherence to lifestyle recom-
mendations and brought similar fi ndings to ours, that patients with 
moderate HL reported worse adherence than patients with higher 
HL, but they did not fi nd low HL group to be signifi cantly diff erent 
than moderate or high HL group. As end stage renal disease (ESRD) 
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Characteristics Model 1 OR (95% CI) Model 2 OR (95% CI)

Health literacyHealth literacy

High HL group Ref. Ref.

Moderate HL group 2.19 (1.21–3.99) ** 1.97 (1.07–3.61) *,1

Low HL group 1.61 (0.85–3.06) 1.34 (0.70–2.60)

Depression

No/low symptoms of depression Ref. Ref.

Moderate/severe symptoms of depression 1.94 (1.26–2.98) ** 1.90 (1.22–2.96) **

Health literacyHealth literacy

High HL group Ref. Ref.

Moderate HL group 2.19 (1.21–3.99) ** 2.05 (1.12–3.76) *,2

Low HL group 1.61 (0.85–3.06) 1.44 (0.75–2.77)

AnxietyAnxiety

No/low symptoms of anxiety Ref. Ref.

Moderate/severe symptoms of anxiety 1.81 (1.22–2.69) ** 1.77 (1.19–2.65) **

* p < 0.05, ** p < 0.01. The degree of reduction in the ORs: (OR (crude)—OR (adjusted)/ (OR (crude)—1) × 100%;                         

1 19.5%; 2 11.8%; Ref.: Reference category
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is a result of long-term health problems and occurred frequently 
in the elderly, patients with low HL may already depend their diet 
adherence on caregivers (spouse, family members), or simplify 
their diet regime to avoid non-adherence. Another explanation 
might be that patients with low HL do not feel competent enough 
to question the healthcare providers’ opinions and recommenda-
tions, they do not search for other sources of information on diet 
and thus are more likely to adhere to the recommendations they 
obtain from health care providers within the dialysis care. On the 
contrary, research of Qobadi et al. (2015) focused on HL in ESRD 
patients and its association with self-care behavior and found it 
to be worse in patients with inadequate HL than in patients with 
marginal or adequate HL. An explanation might be the use of a dif-
ferent measurement tool (S-TOFHLA) focusing on functional HL 
(reading and numeracy skills). Nevertheless, decreased HL capac-
ities in finding, understanding, and acting upon relevant health 
information from health care providers or other sources of health 
information related to the disease apparently represent a barrier 
for adequate adherence.

We found that depression, as well as anxiety, partly mediated 
the association between lower HL and diet non-adherence. Qobadi 
et al. (2015) also confirmed that depression and anxiety mediated 
the relation of HL and self-care in ESRD patients. The mediating 
role of depression and anxiety on the association of HL and ad-
herence was confirmed also in other patient groups, as was shown 
by Lin et al. (2019), who found that eHealth literacy had a direct 
and indirect effect, through psychological distress—depression 
and anxiety, on medication adherence in older patients with heart 
failure. In our sample, patients with lower HL were more likely to 
be depressed and anxious and this corresponds with the findings of 
Dodson et al. (2016) and Qobadi et al. (2015) who found that dialyz-
ed patients with lower HL reported more symptoms of depression 
and anxiety than patients with higher HL. Moreover, those patients 
in our sample with moderate/severe symptoms of depression and 
anxiety were more likely to be non-adherent. The association of 
depression and anxiety with non-adherence was confirmed also by 
other research studies (Khalil et al., 2011; Cohen, Cukor, Kimmel, 
2016). We interpret this as that increased levels of depression and 
anxiety in patients with limited HL may prevent them to use their, 
however limited, capacities to find, understand and act upon health 
information, which leads to the less effective management of their 
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diet and to the decreased ability to adhere to diet recommendations. 
This may be explained also by decreased ability to communicate 
problems related to diet with relevant health care providers due to 
feelings of failure, passivity or feelings of uncertainty and thus to 
continue to eat foods that are not recommended.

Strengths and Limitations
The main strength of our study is the use of a representative sample 
covering approximately 20% of all dialyzed patients in Slovakia. We 
also used a set of instruments for measuring HL and depression and 
anxiety with good reliability. In addition, our study provides impor-
tant information on the topic of psychological distress represented 
by the symptoms of depression and anxiety in dialyzed patients, 
which was not sufficiently studied to this date in relation to HL. The 
major limitation of our study is that we had a cross-sectional design 
which limits causal inferences, especially regarding mediation 
analysis. Another limitation is that we could not incorporate the 
information on the history of psychological diagnosis of depression 
and/or anxiety in our analyses, to address pathways.

Implications
Our findings on the mediating role of depression and anxiety in 
relation to HL and diet non-adherence imply that attention is 
needed to focus on early and regular screening for the symptoms 
of depression and anxiety and their treatment in dialyzed patients. 
Decreased capacities in HL may lead to the feelings of failure, frus-
tration, passivity or uncertainty in relation to treatment and health 
improvement and thus result in decreased diet adherence. Feel-
ings of confusion related to health information and treatment in 
connection to anxiety or depression may affect communication 
with health care providers, thus they should pay more attention to 
encourage patients to be active in participation and offer psycho-
logical support where needed.

Future research should aim for a deeper understanding of the 
pathways of the relation of HL and negative psychological status in 
dialyzed patients which affects their ability to adhere to prescribed 
treatment. Qualitative studies on this topic might help to identify 
other factors associated with psychological distress in dialyzed 
patients. Moreover, interventions are needed to combat depression 
and anxiety in dialyzed patients and thus maintain their health, 
quality of life, adequate cooperation with health care providers 
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and adherence to treatment. Finally, experimental studies are re-
quired on whether interventions targeting depression and anxiety 
in dialyzed patients indeed increase levels of HL capacities and so 
improve diet adherence.

Conclusions
We found that patients with moderate HL were more likely to be 
non-adherent with diet; the same is true for patients who had mod-
erate/severe symptoms of depression and/or anxiety. Depression, as 
well as anxiety, partly mediated the association between HL and 
diet non-adherence. The findings of our study contribute to the 
knowledge of the importance of increasing HL in dialyzed patients 
with the aim to improve their adherence to diet recommendations 
and of the importance of focusing on the role of depression and 
anxiety in the relation of HL and non-adherence. Considering 
both aspects (HL and psychological distress represented by present 
symptoms of depression and/or anxiety) may help to improve the 
overall health and quality of life of dialyzed patients.
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Appendix 4. a
Health Literacy Questionnaire — Detailed Description of 
the Measurement Tool
The Health Literacy Questionnaire (HLQ ) consists of two parts. 
The first part is covering the domains 1–5 (feeling understood and 
supported by healthcare provider; having sufficient information to 
manage my health; actively managing my health; social support for 
health; appraisal of health information). The participants respond 
to the statements regarding health literacy skills and limitations on 
the Likert scale from 1 (strongly agree) to 4 (strongly disagree). The 
second part is covering the domains 6–9 (ability to actively engage 
with healthcare providers; navigating the healthcare system; ability 
to find good health information; understanding health informa-
tion well enough to know what to do). The participants respond 
to the statements by choosing one of the five options reflecting 
their ability to perform certain tasks. These answering options 
are 1 - Cannot do, 2 – Very difficult, 3 – Quite difficult, 4 – Quite 
easy, 5 – Very easy. The mean score for each domain is used for 
analysis. The domains 1–5 have a mean score ranging from 1 to 4; 
the domains 6–9 have a mean score ranging from 1 to 5.
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Abstract:
Objectives: Chronic kidney disease (CKD) strongly affects patients’ 
health-related quality of life (HRQoL), mostly in the advanced 
stages of CKD. Health literacy (HL) may affect this association, 
in particular for some aspects of HRQoL. The aim of this study 
is to compare the profiles of HRQoL in dialyzed patients with 
varying HL.
Methods: We obtained data on HL using the Health Literacy 
Questionnaire (HLQ) and on HRQoL using the Kidney Disease 
Quality of Life - Short Form (KDQoL-SF 1.3) in a  multicentre 
cross-sectional study in 20 dialysis clinics in Slovakia (n = 542; 
mean age = 63.6 years; males: 60.7%). We compared HRQoL for 
three HL groups using ANOVA and the Kruskal-Wallis test.
Results: Patients with low HL reported worse HRQoL than pa-
tients with moderate and high HL. The greatest differences be-
tween HL groups were found in the scales Effect of kidney disease, 
Cognitive function, Quality of social interaction, Social support, 
Dialysis staff encouragement, Patient satisfaction, Physical func-
tioning, Pain, Emotional well-being and Social function. p-values 
in all cases were <0.001.
Conclusion: Patients with low HL have a worse HRQoL in several 
domains than patients with a higher HL. Increasing HL capaci-
ties and better supporting patients with low HL should thus be 
given priority to support their HRQoL and at least maintain its 
level.

Keywords: health-related quality of life, dialyzed patients, 
chronic kidney disease, health literacy, CKD-5
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Introduction
Chronic kidney disease (CKD) is a major public health problem 
that causes a large share of cardiovascular and all-cause mortality 
and morbidity worldwide (DBD 2020; GBD 2016; Tonelli et al., 
2006). CKD represents a great burden for the health care system 
and thus for public expenditures, as well (Eckardt et al., 2013; Levey 
et al., 2007). CKD is without symptoms until it has progressed to 
later stages, especially to end-stage renal disease (ESRD) when 
dialysis or renal replacement is needed to maintain a patient’s life 
(Coresh et al., 2003). In this stage, the disease affects patient’s life 
considerably including the patient’s physical functioning, mental 
health and his/her social life. Moreover, dialyzed patients are under 
constant medical supervision; they attend dialysis frequently and 
have to adhere to various recommendations by health profession-
als regarding diet, fluid intake and medications, which creates an 
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extra burden on their daily life (Lambert, Mullan, Mansfield, 2017). 
Therefore, maintaining a good quality of life is an important part 
of treatment for CKD patients.

Advanced CKD strongly affects a patient’s health-related quality 
of life (HRQoL) due to both the disease and its treatment (Mujais et 
al., 2009; Schipper, 1990; Hays et al., 1994; Cleary, Drennan, 2005). 
Poor HRQoL is common in ESRD patients and is associated with 
increased morbidity and mortality (Pei et al., 2019; Mapes et al., 
2003). HRQoL comprises a wide range of aspects in accordance 
with the biopsychosocial model of health and illness (Borrel-Carrió, 
Suchman, Epstein, 2004; Engel, 1997): physical aspects (symptoms 
of the disease and its effects on everyday life, work and respon-
sibilities), mental aspects (perceived burden of the disease and 
emotional well-being) and social aspects related to illness (quality 
of social interaction, social functioning and social support from 
relevant others and health care providers).

Several factors may affect the deterioration of HRQoL in CKD 
patients, and one of these is health literacy (HL) (Zheng et al., 2018). 
HL is defined as a person’s knowledge, motivation and competence 
to access, understand, appraise and apply health information in 
order to make judgments and decisions in their everyday life con-
cerning health care, disease prevention and health promotion to 
maintain or improve their quality of life (Sørensen et al., 2012). 
Patients with limited HL may fail to understand and apply health 
information for appropriate self-care activities, and limited HL may 
highly affect dialyzed patients, who have to adhere to strict rec-
ommendations regarding diet, medications and dialysis and must 
effectively cooperate with healthcare providers. These challenges 
may in turn negatively affect the quality of their physical health, 
mental health and social life (Stømer et al., 2020; Berkman et al., 
2011; Cavanaugh et al., 2010; Taylor et al., 2018).

HL may affect HRQoL in dialyzed patients, but evidence on this 
is scarce. Previous research (Stømer et al., 2020; Dodson et al., 2016) 
showed that dialyzed patients with limited HL reported worse 
HRQoL than patients with better HL. In contrast Green et al. (2011), 
using a onedimensional tool for assessing HL (REALM), did not 
find an association of HL and QoL in dialyzed patients. However, 
evidence is fully lacking regarding more detailed aspects of HRQoL 
in dialyzed patients with varying HL, and this may be important 
for tailoring care in order to maintain HRQoL in dialyzed patients. 
Therefore, the aim of our study is to compare the HRQoL profiles 
of dialyzed patients with varying HL.
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Methods
Sample and Procedure
We collected data from January 2018 to November 2018 within 
a network of 20 dialysis clinics belonging to one private network 
(FMC-dialysis services Slovakia) in Slovakia (covering about 20% of 
the total Slovak dialysis population). This dialysis therapy is fully 
reimbursed by a compulsory health insurance system. Inclusion 
criteria were age over 18 years, a diagnosis of CKD-5 and undergoing 
haemodialysis treatment for at least 90 days. Exclusion criteria were 
an inability to fill in the questionnaire (due to dementia or mental 
retardation, inability to read the Slovak language) and acute severe 
intercurrent illness, obtained from medical records. All patients 
who met the eligibility criteria were asked to participate in the study.

Data were obtained by questionnaires filled in by patients dur-
ing their routine visits to the dialysis clinic. Patients agreed to 
participate in the study by signing an informed consent prior to the 
study. They then filled in the questionnaires using tablets, with data 
recorded to an online platform with full confidentiality assured by 
means of a personal identification code. A research assistant was 
available for technical support.

We included 567 patients on maintenance haemodialysis (70.1% 
of those approached), 25 of whom were excluded due to not filling 
in the questionnaire related to HL (n = 9) or missing too many items 
in it (n = 16), leading to a final sample of 542 patients.

Ethics
The study was approved by the Ethics Committee of the Faculty of 
Medicine of P.J. Safarik University (15N/2017) and the Ethics Com-
mittee of FMC-dialysis services (November 23, 2017). All data were 
collected in accordance with the ethical standards as laid down 
in the 1964 Declaration of Helsinki and its later amendments or 
comparable ethical standards.

Measures
Health-related quality of life was measured by the Kidney Disease 
Quality of Life - Short Form, version 1.3 (KDQoL-SF™, (Hays et al., 
1994)). This is a self-report measure developed for CKD patients and 
those on dialysis and is widely used in research (Aiyegbusi et al., 
2017; Cohen et al., 2019). It consists of 43 kidney disease targeted 
items within eight scales and three additional quality of life scales. 
These scales are: Symptom Problem Scale (SPS), Effects of Kidney 
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Disease (EKD), Burden of Kidney Disease (BKD), Work Status 
Scale (WSS), Cognitive Function Scale (CFS), Quality of Social 
Interaction Scale (QSIS), Sexual Function Scale (SXFS), Sleep Scale 
(SS), Social Support Scale (SSS), Dialysis Staff Encouragement 
Scale (DSES) and Patient Satisfaction Item (PSI). The second part 
of the questionnaire is the 36-item health survey (SF-36) consisting 
of eight scales: Physical Functioning Scale (PFS), Role - Physical 
Scale (RPS), Pain Scale (PS), General Health Scale (GHS), Emotion-
al Well-being Scale (EWS), Role - Emotional Scale (RES), Social 
Function Scale (SFS) and Energy Fatigue Scale (EFS). The scales 
score ranges from 0 to 100. A higher score reflects a better quality 
of life. The Cronbach’s Alpha in our sample ranges from 0.43 to 
0. 94. We did not include the Symptom Problem Scale for peritoneal 
dialysis, as our sample consists only of haemodialyzed patients. 
See Appendix 5.A for more information on the measurement tool.

Health Literacy (HL) was measured using the Slovak version of 
the Health Literacy Questionnaire (HLQ, (Kolarcik et al., 2017)), 
a multidimensional tool (Osborne et al., 2013) consisting of nine 
domains of HL related to accessing, understanding and using in-
formation to make decisions about health (Cronbach’s Alpha in our 
sample ranges from 0.77 to 0.90). A higher mean score in a particu-
lar domain indicates better HL in that domain (Osborne et al., 2013). 
We categorized this measure using hierarchical cluster analysis 
(Ward, 1963) on standardized z-scores of all HL domain, leading 
to clusters of cases with similar HL characteristics. This method 
minimizes the within-cluster variance in a stepwise manner lead-
ing to clusters that are as different as possible. Three clusters were 
used for further analyses (low HL group, moderate HL group, high 
HL group), representing different levels of HL consistently across 
all domains in a particular cluster. The mean HLQ score for the 
nine domains of the three HL groups of patients are described in 
Table 5. 1.

Sociodemographic data were measured using the questionnaire 
and included gender, education (lower education: elementary 
education and apprenticeship vs. higher education: high school 
and university), marital status (with partner vs. without a partner) 
and living conditions (living alone vs. with family member/s). We 
compared patients in productive age (≤50) with those in late pro-
ductive and post-productive age (>50) as this might be associated 
with their social participation.
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Statistical Analyses
First, we assessed the sociodemographic characteristics of the sam-
ple and the three HL groups. Second, we assessed associations be-
tween the HL groups and HRQoL (continuous level) using oneway 
ANOVA and the Kruskal-Wallis test. The statistical significance 
of differences between the HL groups was tested using the post 
hoc Bonferroni tests in the case of ANOVA and Dunn’s tests with 
Bonferroni correction in the case of Kruskal- Wallis tests. Statisti-
cal analyses were performed using SPSS v. 23.0 for Windows (IBM 
SPSS Statistics).

Results
Baseline Characteristics
Of the 542 patients (mean age 63.6 years, standard deviation = 
14.12), most were men (61%) and most older than 50 years (82%); 
almost half of the patients had a lower education (49%) and were 
without a partner (42%), and 18% of patients lived alone (Table 5.2).

Health-related quality of life profiles in dialyzed patients with varying HL
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HRQoL Profi les of Dialyzed Patients with Diff erent HL
We found HRQoL to diff er between the three HL groups in 15 out 
of the 19 HRQoL scales (Table 5.3). Post hoc comparisons (Figure 
5.1) revealed that low HL patients had a worse HRQoL than mod-
erate and high HL patients. Moreover, patients in the moderate 
HL group had a worse HRQoL than the high HL group for sev-
en HRQoL scales. The greatest diff erences between the three HL 
groups regarded the scales EKD, CFS, QSIS, SSS, DSES, PSI, PFS, 
PS, EWS and SFS.

Low HLLow HL
group

Mean (SD)

Moderate 
HL group

Mean (SD)

High HLHigh HL
group

Mean (SD)

Anova/KruskalAnova/Kruskal-Wallis*

Kidney disease targeted scalesa

    Symptom problem 73.12 (16.48) 77.34 (14.37) 78.85 (14.43) F (2, 442) = 4.48, p = 0.012
    Effects of kidney disease 56.57 (22.03) 65.27 (20.63) 72.32 (18.38) F (2, 473) = 15.92, p <0.001
    Burden of kidney disease 38.18 (23.53) 41.43 (24.36) 43.75 (27.13) F (2, 528) = 1.60, p = 0.203
    Work status* 22.84 (31.08) 22.68 (34.05) 31.08 (32.80) H (2) = 6.009, p = 0.050
    Cognitive function 73.33 (19.87) 80.70 (18.25) 86.05 (14.73) F (2, 523) = 14.77, p <0.001
    Quality of social interaction 70.38 (17.60) 76.36 (17.96) 84.94 (13.95) F (2, 530) = 19.02, p <0.001
    Sexual function* 68.94 (29.86) 75.84 (26.17) 83.93 (17.29) H (2) = 2.675, p = 0.262
    Sleep 58.87 (20.00) 63.02 (18.71) 65.24 (20.92) F (2, 520) = 3.53, p = 0.030
Additional quality of life scalesb

    Social support 69.70 (30.17) 78.01 (29.82) 84.23 (27.01) F (2, 512) = 7.10, p = 0.001
    Dialysis staff encouragement 82.88 (19.68) 88.07 (15.40) 94.00 (17.60) F (2,523) = 11,48, p <0.001
    Patient satisfaction 62.83 (19.68) 70.40 (20.00) 82.22 (19.63) F (2, 527) = 24.13, p <0.001
SF-36 scalesc

    Physical functioning 40.46 (31.56) 51.52 (29.45) 52.64 (31.25) F (2, 511) =7.72, p <0.001
    Role – physicald 29.46 (39.86) 39.91 (41.07) 44.48 (45.09) F (2,532) = 4.77, p = 0.009
    Pain 52.40 (26.78) 58.24 (26.38) 67.13 (27.22) F (2, 528) = 8.10, p <0.001
    General health 33.96 (15.04) 36.67 (15.85) 36.95 (16.84) F (2, 517) = 1.74, p = 0.177F (2, 517) = 1.74, p = 0.177
    Emotional well-being 58.83 (17.00) 63.55 (18.87) 68.43 (19.64) F (2, 510) = 7.47, p = 0.001
    Role – emotionale 51.81 (45.02) 56.79 (44.50) 66.67 (43.89) F (2, 526) = 2.90, p = 0.056
    Social function 52.59 (21.52) 61.21 (25.62) 74.49 (23.45) F (2, 516) = 21.45, p <0.001
    Energy Fatigue 45.97 (19.30) 51.22 (20.50) 53.45 (19.95) F (2, 519) = 4.94, p = 0.007F (2, 519) = 4.94, p = 0.007

a Missing data for particular scale ranges from 9 to 97, except of Sexual function scale (missing = 399)
b Missing data for particular scale ranges from 12 - 27
c Missing data for particular scale ranges from 7 to 29 
d Role limitations due to physical problems
e Role limitations due to emotional problems

Table 5.3 | Differences in 3 health literacy groups in health-related quality of life 
scales (ANOVA and Kruskal-Wallis test, patients from 20 dialysis clinics, Slovakia 
2018, n=542).
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Discussion
We found that HRQoL is poorer in dialyzed patients with lower 
HL. Our detailed analyses of physical, mental and social aspects 
of HRQoL has allowed us to identify the most problematic areas of 
HRQoL. To our knowledge, this is the first study to use a detailed 
HRQoL profile of dialyzed patients with varying HL. We found that 
patients with lower HL suffer from worse HRQoL than patients 
with moderate or higher HL. This confirms the findings of Dodson 
et al. and Stømer et al. (Stømer et al., 2020; Dodson et al., 2016), 
although they used a different measurement tools for assessing 
HRQoL and assessed less domains of HRQoL. The current study 
provided a better understanding of the impact of HL on different 
domains. The greatest differences between the three HL groups 
regarded the scales related to the impact of kidney disease on the 
patient’s functional health and emotional status (EKD, PFS, PS, 
EWS). Patients with lower HL also scored lower in the scales relat-
ed to the social dimension of their quality of life (QSIS, SSS, SFS) 
and in the scales related directly to their relation with dialysis staff 
and their satisfaction with medical care (DSES, PSI). An explana-
tion of these findings may be that patients with lower HL have 
problems with understanding health information or are unable to 
handle complex tasks regarding their diet and medications or to 
communicate effectively with health care providers (Batterham 
et al., 2016). Subsequent failure in meeting the demands related 
to self-care, self-management ( Jager et al., 2019), engagement in 
treatment or in cooperation with health care providers may result in 
a poorer HRQoL regarding their functional status, quality of social 
life with relevant others and also the engagement with health care 
providers, which may be crucial for effective treatment.

We did not find significant differences between the three HL 
groups regarding some aspects of HRQoL, such as the Burden of 
kidney disease (BKD), Sexual function scale (SXFS), General health 
scale (GHS) and Role - emotional scale (RES). An explanation 
may be that some of these aspects are not related to HL capacities, 
such as sexuality or role limitations due to emotional problems. 
As regards the perceived burden of the disease and general health 
scale, we found that in these two aspects patients in our sample 
scored the lowest, regardless of their level of HL. This may indicate 
that health literacy capacities cannot compensate for the overall 
negative effect of the disease on their health and their perceived 
burden due to the disease. We found that patients with low HL 
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were more likely to live alone and were more likely to live with-
out a partner than patients with moderate HL. These findings are 
partly consistent with the findings of Geboers et al. (2016) who 
found associations between low HL and loneliness, being engaged 
in social activities and having social contacts, but did not find 
associations between low HL and living conditions (living alone 
vs. living with others). Thus patients with limited HL may be even 
more vulnerable and requiring more support to be able to manage 
their health condition. We didn’t find associations of age, gender 
and education level with HL. This is partly inconsistent with the 
findings of other studies focusing on haemodialyzed patients, in 
which a lower level of education (Green et al., 2011) and also male 
gender (Cavanaugh et al., 2010; Lambert et al., 2015) were signifi-
cantly associated with limited HL.

Strengths and Limitations
The major strengths of our study regard the representativeness 
of our sample, which covered ESRD patients undergoing haemo-
dialysis in 20 dialysis clinics in Slovakia, and the relatively high 
response rate (70%). The use of a disease specific HRQoL-related 
questionnaire (KDQoL - SF) as well as the generic core for QoL 
(SF-36) enabled us to bring detailed information on HRQoL profiles 
in a homogenous group of dialyzed patients.

Our study has some limitations as well. As the study had 
a cross-sectional design, we are unable to make causal inferences. 
Furthermore, the data are self-reported, which can result in some 
social desirability and thus in some information bias. Using 
self-report questionnaires may have led to some selection bias, with 
people with very low (health) literacy excluded, and thus to some 
underestimation of the real differences. Finally, some scales (WSS, 
QSIS and GHS) of this Slovak version showed a lower internal 
consistency than was found in the validation studies of the English 
original (Hays et al., 1994). This may have added some measure-
ment error, and thus an underestimation of the associations. This 
also requires further study on e.g., the impact of cultural factors 
and the results of our research should be interpreted with caution 
regarding the scales mentioned, as we used the best method to 
translate, i.e., forward-backward.

Health-related quality of life profiles in dialyzed patients with varying HL
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Implications
Our findings that patients with low HL show worse HRQoL than 
patients with higher HL suggest that it is important to support 
patients with limited HL to maintain their HRQoL. Such support 
could relate to their capacities to understand, appraise and ade-
quately use relevant health information to secure proper adherence 
to treatment and good cooperation and communication with health 
care providers. Another way of helping may be to offer psycholog-
ical support for better coping with the disease. In addition, the 
responsiveness of the health care system to the needs of low HL 
patients may be improved (Kaper et al., 2018; Kaper et al., 2019). 
This may include effective patient-centred care taking into account 
specific barriers and limitations connected with low HL ( Jager et 
al., 2019).

In future research it will be important to study the mecha-
nisms responsible for the association between health literacy and 
HRQoL. Insight into the role of potential mediators, such as life-
style, medication adherence, perceived control or the quality of 
the communication by health care professionals, will support the 
improvement of interventions aimed at maintaining HRQoL in 
dialyzed patients.

Conclusion
We found that dialyzed patients differed in the HRQoL profile 
according to the level of their HL. Recognizing HL needs and lim-
itations in dialyzed patients and tailoring care and health related 
communication towards those with low HL may help improve 
their HRQoL.
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Appendix 5. a
Detailed information on Kidney Disease Quality of Life 
– Short Form (KDQoL – SFTM), Version 1.3

Number of items Cronbach´s 
Alpha

Kidney disease targeted areas
Symptom Problem Scale Haemodialysis 12 0.841
Symptom Problem Scale Peritoneal n/a
Effects Of Kidney Disease Scale 8 0.844
Burden Of Kidney Disease Scale 4 0.741
Work Status Scale 2 0.427
Cognitive Function Scale 3 0.804
Quality Of Social Interaction Scale 3 0.460
Sexual Function Scale 2 0.897
Sleep Scale 4 0.622
Additional quality of life scales 
Social Support Scale 2 0.812
Dialysis Staff Encouragement Scale 2 0.844
Patient Satisfaction Item 1 n/a
SF - 36
Physical Functioning Scale 10 0.937
Role Physical Scalea 4 0.884
Pain Scale 2 0.882
General Health Scale 5 0.544
Emotional Well-being Scale 5 0.723
Role Emotional Scaleb 3 0.888
Social Function Scale 2 0.689
Energy Fatigue Scale 5 0.781

a  Role limitations due to physical problems
b  Role limitations due to emotional problems
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Abstract:
Background: Health-related quality of life (HRQoL) is an impor-
tant health indicator in chronic diseases like kidney diseases. 
Health literacy (HL) may strongly affect HRQoL but evidence is 
scarce. Therefore, we assessed the associations of HL with HRQoL 
in dialysed patients.
Methods: We performed a cross-sectional study in 20 dialysis 
clinics across Slovakia (n = 542 patients, mean age = 63.6 years, 
males = 60.7%). We assessed the association of categorised HL 
(low, moderate, high) with the SF36 physical component score 
(PCS) and mental component score (MCS) using generalised lin-
ear models adjusted for age, gender and comorbidity (Charlson 
Comorbidity Index, CCI).
Results: We found significant associations of HL with PCS and 
MCS in dialysed patients, adjusted for age, gender and CCI. Low 
HL patients had a lower PCS (B = -3.34, 95%-confidence interval, 
CI: -5.82/-0.85) and MCS (B = -6.15, 95%CI: -8.91/-3.38) than high 
HL patients. Moderate HL patients had a lower MCS (B = -4.28, 
95%CI: -6.86/-1.71) than high HL patients.
Conclusions: HL is associated with physical and mental HRQoL; 
this indicates that dialysed patients with lower HL deserve spe-
cific attention and tailored care.

Keywords: Health-related quality of life, mental component 
score, physical component score, health literacy, dialysed 
patients
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Health literacy and health-related outcomes in dialysed patients

Background
In recent decades, chronic kidney disease (CKD) has become one of 
the main public health problems along with cardiovascular disease, 
obesity, HIV, hypertension and malaria (Levin et al., 2017). CKD 
affects 10-15% of the world population (Hill et al., 2016; Murphy et 
al., 2016; Jha et al., 2013). According to the Global Burden of Disease 
study (GBD 2020), CKD was the 18th leading cause of death globally 
in 2019 for all ages and even the 8th leading cause of death for the 
age groups of 50 years and over (GBD, 2020). The burden of disease 
due to CKD measured as disability-adjusted life-years has increased 
considerably during the last 30 years, with CKD ranking among the 
top 10 burdens. Great effort is taken to combat the multiple environ-
mental, genetic, behavioural and socioeconomic determinants and 
causes of CKD (Levin et al., 2017; Lucykx, Tonelli, Stanifer, 2018; 
Eckardt et al., 2013). The treatment of CKD, mainly in advanced 
stages, requires a substantial amount of public finances (Couser et 
al., 2011). CKD thus remains a major challenge for health policies 
(Lucykx, Tonelli, Stanifer, 2018). Along with the aforementioned, 
CKD considerably affects patients’ health-related quality of life 
(HRQoL), including functional health, psychological well-being 
and social life.

HRQoL is an important outcome of patient-centred care as 
well as an important predictor of clinical outcomes in chronic 
disease, like kidney disease (Lopes et al., 2003). HRQoL is defined 
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as the effect of illness and its treatment as perceived by the patient 
(Schipper, 1990) and encompasses multiple aspects, such as the 
perceived burden of the disease, the effect of the symptoms of the 
disease on the performance of daily activities, the quality of social 
interaction with relevant others, emotional well-being, etc. Many 
clinical factors affect HRQoL in CKD patients, such as the modality 
of treatment (Iyasere et al., 2018; Chuasuwan et al., 2020; Eneanya 
et al., 2019), comorbidity (Martinez-Castelao et al., 2004; Pagels et 
al., 2012), stage of the disease (Pagels et al., 2012) and number and 
severity of symptoms (Voskamp et al., 2019). Moreover, HRQoL 
is associated with psychological factors, such as depression and 
anxiety (Rebollo Rubio et al., 2017), and other factors, including 
health literacy (HL).

Low HL is common in CKD patients and may affect HRQoL, in 
particular in the advanced stages of CKD, as this places an even 
greater burden on patients regarding treatment, self-management 
and interactions with healthcare providers. Sørensen et al. (2012) 
defines HL as a person’s knowledge, motivation and competence to 
access, understand, appraise and apply health information in order 
to make judgments and decisions in their everyday life concerning 
health care, disease prevention and health promotion in order 
to maintain or improve their quality of life. Low HL is linked to 
various adverse health outcomes in dialysed patients (Taylor et al., 
2018; Cavanaugh et al., 2010; Grubbs et al., 2009), but this relation 
has not consistently been confirmed regarding HRQoL in stage 5 
CKD patients. Green et al. (2011) did not find a significant asso-
ciation of HL and HRQoL in dialysed patients using the REALM, 
a one-dimensional tool focusing on reading skills, as a HL-measure. 
Other studies that used a multidimensional measurement tool to 
assess HL (i.e. the Health Literacy Questionnaire) showed that HL 
was associated with poorer HRQoL in dialysed patients (Dodson et 
al., 2016) and in the stages 3-5 CKD patients with lower HL (Stømer 
et al., 2020). Dodson et al. (2016) also found a significantly worse 
HRQoL in dialysed patients with lower HL compared to patients 
with higher HL. Stømer et al. (2020) found that patients in stag-
es 3-5 CKD (14% of the sample were dialysed patients) with low 
HL had a significantly worse HRQoL than patients with high HL. 
Patients with moderate HL scored significantly better in mental 
HRQoL than patients with low HL, but significantly worse in phys-
ical HRQoL than patients with high HL. All of the aforementioned 
studies compared groups of patients according to the level of their 
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HL (two or three HL groups), as measured using different tools for 
HL and for HRQoL.

A multidimensional assessment of HL seems to be more accurate 
for detecting the key areas connected with quality of life in dialysed 
patients, but evidence on this is very limited. Dodson et al. (2016) 
addressed this with a relatively small study sample of 76 haemodi-
alysed patients and Stømer et al. (2020) in a study comprising only 
26 dialysed patients. Therefore, the aim of our study is to assess 
whether multidimensional measured HL is associated with HRQoL 
in a large cohort of dialysed patients. We expect that patients with 
lower HL will report worse HRQoL than patients with higher HL, 
also if gender, age and comorbidity are taken into account.

Methods
Sample and Procedure
We collected our data from January to November 2018 within a net-
work of 20 dialysis clinics in Slovakia. These dialysis clinics belong 
to a private dialysis network – Fresenius Medical Care-dialysis ser-
vices in Slovakia – and cover about 20% of the total Slovak dialysis 
population. The costs of the care as provided is routinely included 
in and financed by the Slovak health insurance system. We includ-
ed patients over 18 years with a diagnosis of stage 5 CKD and who 
had been undergoing dialysis for at least 3 months. We excluded 
patients who were not able to fill in the questionnaires (due to 
psychiatric diagnosis or an inability to read the Slovak language) 
and those who had acute severe intercurrent illness, similar to other 
studies performed in such patient populations (Taylor et al., 2017).

Data were obtained using questionnaires and by extracting from 
medical records. Patients were approached during their visit to 
their dialysis centre and asked to participate in the study. After 
signing an informed consent, they filled in online questionnaires 
using tablets. Data were recoded with full confidentiality assured 
by means of a personal identification code.

Ethics
The study was approved by the Ethics Committee of the Faculty 
of Medicine of P. J. Safarik University (15N/2017) and the Ethics 
Committee of the Fresenius Medical Care-dialysis services.
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Measures
Health-related quality of life was measured using the Rand 36-item 
health survey (SF-36), which is a part of the Kidney Disease Quality 
of Life-Short Form (KDQoL-SF, (Hays et al., 1994)). We used the 
physical component score (PCS), which comprises scales regarding 
physical functioning, role limitations due to physical problems, 
pain and general health, and the mental component score (MCS), 
which comprises scales regarding emotional well-being, role limi-
tations due to emotional problems, social function and fatigue. We 
further denote these as physical and mental HRQoL, respectively. 
The higher the score of the MCS and PCS the better the quality of 
life. The mean scores of these components were used for further 
analyses, similar to other studies (Rosenberger et al., 2005).

Health Literacy was measured using the Health Literacy Ques-
tionnaire (HLQ, Slovak version, (Kolarcik et al., 2017)) which is 
a nine-dimensional tool for measuring health literacy competen-
cies related to appraising, understanding and using health infor-
mation for further decisions about health (Osborne et al., 2013). 
We categorised the HLQ using hierarchical cluster analysis, which 
resulted in 3 HL clusters, groups of patients with a similar con-
struction of health literacy, respectively. The detailed procedure of 
handling with this variable is described elsewhere (Skoumalova et 
al., 2020). These 3 HL groups were used for further analyses (low, 
moderate, high HL group).

Background data regarded age, gender and comorbidity. The 
first two were measured using the questionnaire. For comorbid-
ity, we used the age-adjusted Charlson Comorbidity Index (CCI; 
(Charlson et al., 1987; Hammelgard et al., 2003)) based on data 
obtained from the medical records of the patients. The score of this 
measurement tool ranges from 0-33, with higher scores indicating 
more comorbidity.

Statistical Analyses
First, we assessed the sociodemographic and clinical characteris-
tics (CCI) as well as the MCS and PCS, overall and by HL group 
(Table 6.1). Second, we assessed the association of categorised HL 
(low, moderate, high) with the PCS and MCS of dialysed patients 
using Generalised Linear Models (GLM), crude (Model 1) and 
adjusted for age (continuous level), gender and CCI (continuous 
level) (Model 2, Table 6.2). For each outcome (PCS and MCS), we 
report regression coefficients (B) with 95%-confidence intervals 
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(CI). A p-value of <0.05 was assumed for statistical signifi cance. 
Statistical analyses were performed with SPSS v.23.0 for Windows 
(IBM SPSS Statistics).

Results
Baseline Characteristics
We included 567 patients on maintenance dialysis. The fi nal sam-
ple consisted of 542 patients after excluding those where data on 
HL were partly or completely missing (n=25). The mean age of the 
respondents was 63.6 years and more than half of the respondents 
were males (60.7%); 32% had low HL, 54% had moderate HL and 
14% had high HL. The mean CCI score was 6. 5.

Table 6. 1. Characteristics of the sample: gender, age, CCI, PCS and MCS, overall 
and by 3 HL groups, frequencies or means (n=542, patients from 20 dialysis clin-
ics in Slovakia interviewed in 2018)
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                    Health LiteracyHealth Literacy

Characteristics Overall 

(n=542)

Low Low 

(n=172; 
31.7%)

Moderate 

(n=293; 
54.1%)

High 

(n=77; 
14.2%)

Sociodemographic 
   Male gender (n, %) 329 (60.7) 105 (61.0) 181 (61.8) 43 (55.8)
   Age (mean ± SD) 63.6 ± 14.12 65.3 ± 14.3 62.9 ± 13.8 62.5 ± 14.7
Clinical
   Charlson Comorbidity Index1 (mean ± SD) 6.5 ± 2.9 6.8 ± 2.8 6.4 ± 2.9 6.1 ± 3.0

Health-Related Quality of Life 2

   Physical Component Score (mean ± SD) 34.1 ±   9.7 31.7 ± 9.6 35.1 ±   9.5 36.7 ± 10.0
   Mental Component Score (mean ± SD) 45.2 ± 10.3 43.3 ± 9.6 45.2 ± 10.4 49.4 ± 10.8

1 Scores range from 2 to 16; missing cases = 6
2 missing cases for PCS and MCS = 4
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Associations of Health Literacy with HRQoL
We found signifi cant associations of HL with HRQoL in dialysed 
patients after adjustment for age, gender and comorbidity. Patients 
with low HL were more likely to have a lower PCS (B -3.34, 95%-CI: 

-5.82/-0.85, p< 0.01) and a lower MCS (B -6.15, 95%-CI: -8.91/-3.38, 
p< 0.001) in comparison to patients with high HL. Patients with 
moderate HL were more likely to have a lower MCS (B -4.28, 95%-
CI: -6.86/-1.71, p< 0.001) in comparison to high HL patients. We 
did not fi nd any signifi cant association regarding moderate HL 
and PCS in comparison with the high HL group.

Table 6. 2. Association of health literacy with PCS and MCS, crude effect (Model 1) 
and adjusted for age, gender and CCI (Model 2) (GLM, n= 542)

Model 1 (crude) Model 2 (adjusted)

PCS

B (95% CI)

MCS

B (95% CI)

PCS 

B (95% CI)

MCS 

B (95% CI)

Health literacy

   Low HL -3.96 (-6.54/-1.38)** -6.05 (-8.78/-3.31)*** -3.34 (-5.82 / -0.85)** -6.15 (-8.91 / -3.38)***

   Moderate HL -0.55 (-2.96/1.85) -4.15 (-6.70/-1.59)*** -0.43 (-2.74 /  1.89) -4.28 (-6.86 / -1.71)***

   High HL Ref. Ref. Ref. Ref.

** p < 0.01, *** p < 0.001

Discussion
We found that lower HL is associated with poorer HRQoL in di-
alysed patients. Patients with low HL were more likely to have 
a lower physical HRQoL than patients with high HL. We also found 
that patients with low and moderate HL were more likely to have 
a worse mental HRQoL.

We found that lower HL is associated with worse physical and 
mental HRQoL in dialysed patients. Our fi ndings are consistent 
with the fi ndings of the study of Dodson et al. (2016), who found 
that patients with lower HL had signifi cantly lower physical and 
mental HRQoL. However, we measured HL in three categories, 
while Dodson et al. (2016) used only two categories (lower and 
higher HL). Our use of three categories showed that patients with 
moderate HL had a worse mental HRQoL than patients with higher 
HL, but that these two categories did not diff er in physical HRQoL. 
Our fi ndings are also partly consistent with those of Stømer et al. 
(2020) in their study on HL and HRQoL in stage 3-5 CKD patients, 
14% of whom were dialysed patients. The diff erence is that we 
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did not find a significant association between moderate HL and 
physical HRQoL. These findings suggest that in dialysed patients 
low HL is associated with lower HRQoL and more strongly with 
its mental than physical aspects, whereas in slightly less advanced 
stages of CKD the associations of HL with physical HRQoL may 
be somewhat stronger.

Our finding of lower HL being associated with worse HRQoL 
is inconsistent with that of Green et al. (2011), who did not report 
a significant association of HL with HRQoL. An explanation may 
be that Green et al. measured HL with a one-dimensional tool focus-
ing on the ability to read and pronounce medical terms (REALM). 
This then suggests that other skills related to HL are more im-
portant in relation to HRQoL in dialysed patients than a basic 
comprehension of written health information. One-dimensional 
questionnaires can overestimate or underestimate a patient’s HL, 
as they focus on only one aspect and are therefore inaccurate and 
unsuitable for practical use. In contrast, we assessed HL using 
a multidimensional tool, which measures various domains of HL 
beyond the reading and numerical skills related to health infor-
mation, similar to Dodson et al. (2016) and Stømer et al. (2020). 
An explanation of our findings then may be that poorer skills and 
capacities in HL in dialysed patients contribute to a worse HRQoL 
due to having insufficient information and a poor understanding 
of health information and treatment recommendations. This can 
lead to being less active in managing one’s health and being less 
able to effectively communicate on health concerns or difficulties 
in adhering to treatment with the healthcare providers.

The major strength of our study is the use of a large sample of 
dialysed patients with a relatively high response rate (70%). An-
other strength is that we used a multidimensional tool to measure 
HL (HLQ ), which allows us to capture this concept more com-
prehensively, beyond reading and writing skills, and the SF-36 to 
measure HRQoL, which is a frequently used measurement tool to 
measure the quality of life in patients with chronic diseases. Both 
instruments show good validity and reliability.

Our study also has limitations, the most important being that is 
was cross-sectional which does not allow us to draw conclusions 
about causality. Another limitation is that patients with the worst 
level of HL and the worst level of HRQoL probably were not includ-
ed in the study sample, which may have led to some underestima-
tion of the associations between HL and HRQoL. Moreover, data 
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on HL and HRQoL were self-reported, potentially leading to some 
additional measurement error and thus less accurate estimates.

Implications
Our finding that lower HL is associated with worse HRQoL implies 
that CKD patients with low HL deserve specific attention when 
receiving haemodialysis, either by improving the patients’ HL skills 
or by increasing the ability of healthcare providers to identify and 
recognise patients with lower HL skills and offering them greater 
support and attention.

We found the HRQoL of dialysed patients with lower health 
literacy to be worse for both its physical and mental components 
in comparison with patients with high HL. This shows a need to 
pay more attention to patients with lower HL, as they are at greater 
risk of suffering from worse HRQoL. This may be done by early 
and careful identification of the level of HL using multidimensional 
tools to assess HL in patients with CKD, not only reading and nu-
meracy skills (Kolarcik et al., 2017; Osborne et al., 2013). A further 
idea could be to improve the competencies of healthcare providers 
in recognising various aspects of health literacy as using red flags 
in the interview, such as the patient being less active in asking 
questions and not being able to understand written or oral health 
information (Kaper et al., 2019a; Kaper et al., 2019b). Finally, this 
shows a need to help patients with lower HL in understanding 
health information, to verify their understanding repeatedly and to 
support them in expressing their doubts about treatment or other 
related problems regarding self-management, taking medication, 
diet and coping with the consequences of the disease (Geboers et 
al., 2018).

Future research should focus on the association of multidimen-
sional HL and HRQoL in earlier stages of the disease as well as with 
changes in HRQoL during the course of the disease to identify if 
lower HL might be a factor that contributes to the decrease of the 
HRQoL. Such longitudinal research may also shed more light on 
the question of whether contextual factors play a mitigating role in 
the relation of HL with HRQoL. It would be relevant to examine the 
role of social support, the level of HL skills in patients’ caregivers 
and the degree of health literacy responsiveness of healthcare pro-
viders and healthcare organisations, such as the use of plain lan-
guage or offering more time and support to patients with low HL.
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Conclusions
Lower HL is associated with poorer HRQoL in dialysed patients. 
Improving or at least maintaining the level of HRQoL of these 
patients requires paying more attention to their HL needs and 
limitations in relation to their treatment and self-management.

Chapter 6 / HL and health-related quality of life in dialysed patients



104

References
○ Cavanaugh, K. L., Wingard, R. L., Hakim, R. M., Eden, S., Shintani, A., Wallston, 

K. A., Huizinga, M. M., Elasy, T. A., Rothman, R. L., & Ikizler, T. A. (2010). Low health 

literacy associates with increased mortality in ESRD. Journal of the American Society of 

Nephrolog y: JASN, 21(11), 1979–1985.

○ Couser, W. G., Remuzzi, G., Mendis, S., & Tonelli, M. (2011). The contribution of 

chronic kidney disease to the global burden of major noncommunicable diseases. Kidney 

international, 80(12), 1258–1270.

○ Dodson, S., Osicka, T., Huang, L., McMahon, L. P., & Roberts, M. A. (2016). Multi-

faceted Assessment of Health Literacy in People Receiving Dialysis: Associations with 

Psychological Stress and Quality of Life. Journal of health communication, 21(sup2), 91–98.

○ Eckardt, K. U., Coresh, J., Devuyst, O., Johnson, R. J., Köttgen, A., Levey, A. S., & 

Levin, A. (2013). Evolving importance of kidney disease: from subspecialty to global 

health burden. Lancet (London, England), 382(9887), 158–169.

○ Eneanya, N. D., Maddux, D. W., Reviriego-Mendoza, M. M., Larkin, J. W., Usvyat, L. 

A., van der Sande, F. M., Kooman, J. P., & Maddux, F. W. (2019). Longitudinal patterns 

of health-related quality of life and dialysis modality: a national cohort study. BMC 

nephrolog y, 20(1), 7.

○ GBD 2019 Diseases and Injuries Collaborators (2020). Global burden of 369 diseases 

and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the 

Global Burden of Disease Study 2019. Lancet (London, England), 396(10258), 1204–1222.

○ Geboers, B., Reijneveld, S. A., Koot, J., & de Winter, A. F. (2018). Moving towards 

a Comprehensive Approach for Health Literacy Interventions: The Development of 

a Health Literacy Intervention Model. International journal of environmental research 

and public health, 15(6), 1268.

○ Green, J. A., Mor, M. K., Shields, A. M., Sevick, M. A., Palevsky, P. M., Fine, M. J., 

Arnold, R. M., & Weisbord, S. D. (2011). Prevalence and demographic and clinical as-

sociations of health literacy in patients on maintenance hemodialysis. Clinical journal 

of the American Society of Nephrolog y: CJASN, 6(6), 1354–1360.

○ Grubbs, V., Gregorich, S. E., Perez-Stable, E. J., & Hsu, C. Y. (2009). Health literacy 

and access to kidney transplantation. Clinical journal of the American Society of Neph-

rolog y: CJASN, 4(1), 195–200.

○ Hays, R. D., Kallich, J. D., Mapes, D. L., Coons, S. J., & Carter, W. B. (1994). Develop-

ment of the kidney disease quality of life (KDQOL) instrument. Quality of life research: 

an international journal of quality of life aspects of treatment, care and rehabilitation, 3(5), 

329–338.

○ Hemmelgarn, B. R., Manns, B. J., Quan, H., & Ghali, W. A. (2003). Adapting the 

Charlson Comorbidity Index for use in patients with ESRD. American journal of kidney 

diseases: the official journal of the National Kidney Foundation, 42(1), 125–132.

Health literacy and health-related outcomes in dialysed patients



105

○ Hill, N. R., Fatoba, S. T., Oke, J. L., Hirst, J. A., O'Callaghan, C. A., Lasserson, D. S., 

& Hobbs, F. D. (2016). Global Prevalence of Chronic Kidney Disease – A Systematic 

Review and Meta-Analysis. PloS one, 11(7), e0158765.

○ Charlson, M. E., Pompei, P., Ales, K. L., & MacKenzie, C. R. (1987). A new method 

of classifying prognostic comorbidity in longitudinal studies: development and valida-

tion. Journal of chronic diseases, 40(5), 373–383.

○ Chuasuwan, A., Pooripussarakul, S., Thakkinstian, A., Ingsathit, A., & Pattanaprateep, 

O. (2020). Comparisons of quality of life between patients underwent peritoneal dialy-

sis and hemodialysis: a systematic review and meta-analysis. Health and quality of life 

outcomes, 18(1), 191.

○ IBM Corp. IBM SPSS Statistics for Windows, Version 23.0; IBM Corp.: Armonk, NY, 

USA, 2015

○ Iyasere, O., Brown, E. A., Johansson, L., Davenport, A., Farrington, K., Maxwell, A. 

P., Collinson, H., Fan, S., Habib, A. M., Stoves, J., & Woodrow, G. (2018). Quality of 

life with conservative care compared with assisted peritoneal dialysis and haemodial-

ysis. Clinical kidney journal, 12(2), 262–268.

○ Jha, V., Garcia-Garcia, G., Iseki, K., Li, Z., Naicker, S., Plattner, B., Saran, R., Wang, 

A. Y., & Yang, C. W. (2013). Chronic kidney disease: global dimension and perspec-

tives. Lancet (London, England), 382(9888), 260–272.

○ Kaper, M. S., Reijneveld, S. A., van Es, F. D., de Zeeuw, J., Almansa, J., Koot, J., & de 

Winter, A. F. (2019a). Effectiveness of a Comprehensive Health Literacy Consultation 

Skills Training for Undergraduate Medical Students: A Randomized Controlled Tri-

al. International journal of environmental research and public health, 17(1), 81.

○ Kaper, M. S., Winter, A. F., Bevilacqua, R., Giammarchi, C., McCusker, A., Sixsmith, 

J., Koot, J., & Reijneveld, S. A. (2019b). Positive Outcomes of a Comprehensive Health 

Literacy Communication Training for Health Professionals in Three European Coun-

tries: A Multi-centre Pre-post Intervention Study. International journal of environmental 

research and public health, 16(20), 3923.

○ Kolarcik, P., Cepova, E., Madarasova Geckova, A., Elsworth, G. R., Batterham, R. W., 

& Osborne, R. H. (2017). Structural properties and psychometric improvements of the 

Health Literacy Questionnaire in a Slovak population. International journal of public 

health, 62(5), 591–604.

○ Levin, A., Tonelli, M., Bonventre, J., Coresh, J., Donner, J. A., Fogo, A. B., Fox, C. 

S., Gansevoort, R. T., Heerspink, H., Jardine, M., Kasiske, B., Köttgen, A., Kretzler, 

M., Levey, A. S., Luyckx, V. A., Mehta, R., Moe, O., Obrador, G., Pannu, N., Parikh, C. 

R… ISN Global Kidney Health Summit participants (2017). Global kidney health 2017 

and beyond: a roadmap for closing gaps in care, research, and policy. Lancet (London, 

England), 390(10105), 1888–1917.

Chapter 6 / HL and health-related quality of life in dialysed patients



106

○ Lopes, A. A., Bragg-Gresham, J. L., Satayathum, S., McCullough, K., Pifer, T., Goodkin, 

D. A., Mapes, D. L., Young, E. W., Wolfe, R. A., Held, P. J., Port, F. K., & Worldwide Dialysis 

Outcomes and Practice Patterns Study Committee (2003). Health-related quality of life and 

associated outcomes among hemodialysis patients of different ethnicities in the United 

States: the Dialysis Outcomes and Practice Patterns Study (DOPPS). American journal 

of kidney diseases: the official journal of the National Kidney Foundation, 41(3), 605–615.

○ Luyckx, V. A., Tonelli, M., & Stanifer, J. W. (2018). The global burden of kidney 

disease and the sustainable development goals. Bulletin of the World Health Organiza-

tion, 96(6), 414–422D.

○ Martínez-Castelao, A., Gòrriz, J. L., Garcia-López, F., López-Revuelta, K., De Alvaro, 

F., Cruzado, J. M., & Spanish CALVIDIA Study Group (2004). Perceived health-relat-

ed quality of life and comorbidity in diabetic patients starting dialysis (CALVIDIA 

study). Journal of nephrolog y, 17(4), 544–551

○ Murphy, D., McCulloch, C. E., Lin, F., Banerjee, T., Bragg-Gresham, J. L., Eberhardt, 

M. S., Morgenstern, H., Pavkov, M. E., Saran, R., Powe, N. R., Hsu, C. Y., & Centers 

for Disease Control and Prevention Chronic Kidney Disease Surveillance Team (2016). 

Trends in Prevalence of Chronic Kidney Disease in the United States. Annals of internal 

medicine, 165(7), 473–481.

○ Osborne, R. H., Batterham, R. W., Elsworth, G. R., Hawkins, M., & Buchbinder, R. 

(2013). The grounded psychometric development and initial validation of the Health 

Literacy Questionnaire (HLQ ). BMC public health, 13, 658.

○ Pagels, A. A., Söderkvist, B. K., Medin, C., Hylander, B., & Heiwe, S. (2012). Health-re-

lated quality of life in different stages of chronic kidney disease and at initiation of 

dialysis treatment. Health and quality of life outcomes, 10, 71.

○ Rebollo Rubio, A., Morales Asencio, J. M., & Eugenia Pons Raventos, M. (2017). De-

pression, anxiety and health-related quality of life amongst patients who are starting 

dialysis treatment. Journal of renal care, 43(2), 73–82.

○ Rosenberger, J., van Dijk, J. P., Nagyova, I., Roland, R., Geckova, A. M., van den 

Heuvel, W. J., & Groothoff, J. W. (2005). Do dialysis- and transplantation-related med-

ical factors affect perceived health status? Nephrolog y, dialysis, transplantation: official 

publication of the European Dialysis and Transplant Association – European Renal Asso-

ciation, 20(10), 2153–2158.

○ Schipper, H. (1990). Quality of Life. Principles of the clinical Paradigm. Journal of 

Psychosocial Oncolog y, 8:2-3, 171-185.

○ Skoumalova, I., Geckova, A. M., Rosenberger, J., Majernikova, M., Kolarcik, P., Klein, 

D., Winter, A. F., van Dijk, J. P., & Reijneveld, S. A. (2020). Does Depression and Anx-

iety Mediate the Relation between Limited Health Literacy and Diet Non-Adherence?

International journal of environmental research and public health, 17(21), 7913.

○ Sørensen, K., Van den Broucke, S., Fullam, J., Doyle, G., Pelikan, J., Slonska, Z., Brand, 

H., & (HLS-EU) Consortium Health Literacy Project European (2012). Health literacy 

and public health: a systematic review and integration of definitions and models.

BMC public health, 12, 80.

Health literacy and health-related outcomes in dialysed patients



107

○ Stømer, E. U., Klopstad Wahl, A., Gunnar Gøransson, L., & Hjorthaug Urstad, K. 

(2020). Health Literacy in Kidney Disease: Associations with Quality of Life and Ad-

herence. Journal of renal care, 46(2), 85–94.

○ Taylor, D. M., Fraser, S., Bradley, J. A., Bradley, C., Draper, H., Metcalfe, W., Oniscu, G. 

C., Tomson, C., Ravanan, R., Roderick, P. J., & ATTOM investigators (2017). A Systematic 

Review of the Prevalence and Associations of Limited Health Literacy in CKD. Clinical 

journal of the American Society of Nephrolog y: CJASN, 12(7), 1070–1084.

○ Taylor, D. M., Fraser, S., Dudley, C., Oniscu, G. C., Tomson, C., Ravanan, R., Roderick, 

P., & ATTOM investigators (2018). Health literacy and patient outcomes in chronic kid-

ney disease: a systematic review. Nephrolog y, dialysis, transplantation: official publication 

of the European Dialysis and Transplant Association – European Renal Association, 33(9), 

1545–1558.

○ Voskamp, P., van Diepen, M., Evans, M., Caskey, F. J., Torino, C., Postorino, M., 

Szymczak, M., Klinger, M., Wallquist, C., van de Luijtgaarden, M., Chesnaye, N. C., 

Wanner, C., Jager, K. J., & Dekker, F. W. (2019). The impact of symptoms on health-re-

lated quality of life in elderly pre-dialysis patients: effect and importance in the EQUAL 

study. Nephrology, dialysis, transplantation: official publication of the European Di-

alysis and Transplant Association – European Renal Association, 34(10), 1707–1715.

Chapter 6 / HL and health-related quality of life in dialysed patients



108

Abstract:
Health-related quality of life (HRQoL) is likely to deteriorate with 
the progression of chronic kidney disease (CKD). This change 
may be worsened by low health literacy (HL). We performed 
a longitudinal study at over 20 dialysis clinics in Slovakia (n=413; 
mean age=64.8 years; males=58.4%). We assessed the associa-
tion of three HL groups with a change in HRQoL over two years 
using binary logistic regression adjusted for type of vascular 
access, dialysis effectiveness, comorbidity, age and gender. We 
found that patients with low HL had poorer HRQoL at baseline 
in comparison to high-HL patients. We did not find significant 
associations of lower HL with the deterioration of mental or 
physical HRQoL after two years. In the adjusted model, pa-
tients with lower HL were not more likely to have deteriorated 
physical (low-HL patients: odds ratio/95% confidence interval: 
0.99/0.53–1.84; moderate-HL patients: 0.97/0.55–1.73) or mental 
HRQoL (low-HL patients: 1.00/0.53–1.87; moderate-HL patients: 
0.95/0.53–1.70) in comparison to high-HL patients. The HRQoL of 
lower-HL patients is worse at baseline but develops similarly to 
that of high-HL patients during dialysis treatment. Their relative 
HRQoL, thus, does not worsen further, but it does not improve 
either. Tailoring care to their needs may help to decrease the 
burden of low HL in dialysed patients.

Keywords: health-related quality of life, health literacy, 
dialysed patients, change in quality of life
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Introduction
Chronic kidney disease (CKD) is a serious public health problem 
worldwide ( Jha et al., 2013; Jha, Modi, 2018). In the last 30 years, 
the global prevalence of CKD has increased by almost 30%, result-
ing in a prevalence of 9.1% in 2017 (GBD, 2020); additionally, the 
global incidence of stage 5 CKD has increased rapidly (Cockwell, 
Fisher, 2020). CKD poses a great challenge for health policies and 
finances, especially regarding the treatment of stage 5 CKD, the 
final and most advanced stage when renal replacement therapy, 
such as dialysis (haemodialysis/peritoneal dialysis) or kidney trans-
plantation, is required to keep patients alive. CKD is associated 
with increased morbidity and mortality (Tonelli et al., 2006), and 
with a higher burden observed in countries with a lower level of 
socioeconomic development and poorer access to healthcare ( Jha, 
Modi, 2018). It considerably affects patients’ lives due to its symp-
tom burden, but also its treatment burden in advanced stages due 
to frequent dialysis, diet restrictions, changes in social functioning 
and employment, and the side effects of the dialysis itself, such as 
pain (Samoudi et al., 2021).

Health-related quality of life (HRQoL) is an important health 
outcome, especially in patients who live with a chronic condition. 
HRQoL in patients with CKD is lower than that of the general 
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population (Perlman et al., 2005), and it tends to decrease with 
the progression of the disease e (Pagels et al., 2012; Mujais et al., 
2009). Impaired kidney function affects patients’ HRQoL by means 
of symptom burden, such as frailty, fatigue, pain, poorer physical 
functioning, weakness and cramps (Nixon et al., 2020, Li et al., 
2018; Abdel-Kader, Unruh, Weisbord, 2009). Many other factors 
are associated with HRQoL, such as the type of renal replacement 
therapy (Chuasuwan et al., 2020); type of vascular access (Afsar 
et al., 2012); dialysis effectiveness (Levin et al., 2020); comorbid-
ity (Cha, Han, 2020); social support (Untas et al., 2011); marital 
and socioeconomic status (Molsted et al., 2021); coping strategies 
(Schick-Makaroff et al., 2018); and psychological well-being, e.g., 
depression and anxiety (Kaltsouda et al., 2011; Tong et al., 2009). 
Additionally, poor HRQoL is associated with higher morbidity and 
increased risk of mortality in dialysed patients (Mapes et al., 2003).

Health literacy (HL) is the ability to access, understand, ap-
praise and apply health information to prevent illnesses and to 
maintain health during the course of life (Sørensen et al., 2012). 
It is a multidimensional factor that covers several competencies 
related to searching for health information, self-management and 
cooperation with healthcare providers (Batterham et al., 2016). Low 
HL is common in dialysed patients (Green et al., 2011; Taylor et al., 
2017) and is associated with poorer HRQoL (Dodson et al., 2016; 
Stømer et al., 2020; Skoumalova et al., 2021). All aforementioned 
studies reported significant associations of low HL with poorer 
mental and physical HRQoL in dialysed patients (Dodson et al., 
2016) and also in patients in earlier stages of the disease (3–5 stage) 
(Stømer et al., 2020). Our previous study (Skoumalova et al., 2021) 
added to this evidence by providing detailed profiles of HRQoL in 
dialysed patients by level of HL.

HL may also contribute to a change in HRQoL (Paasche-Orlow, 
Wolf, 2007) during treatment, but evidence on this association in 
dialysed patients is entirely lacking. There are a few studies on 
other chronic diseases focused on this association, such as in pa-
tients with type 2 diabetes (Sayah, Qui, Johnson, 2016) and asthma 
(Mancuso, Rincon, 2006), which found a significant association 
of HL with the worsening of HRQoL. The aim of our study was 
to assess whether lower HL is associated with the worsening of 
HRQoL in a two-year follow-up in dialysed patients.

Health literacy and health-related outcomes in dialysed patients
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Materials and Methods
Sample and Procedure
We performed a follow-up study on a national sample of dialysed 
patients in Slovakia. We collected the baseline data from January 
to November 2018 and the follow-up data two years later within 
a network of 20 dialysis clinics. Dialysis treatment is reimbursed 
by the public health insurance system in Slovakia. At baseline, we 
included patients with a diagnosis of stage 5 CKD, aged over 18 
years and undergoing dialysis for at least 90 days. We excluded pa-
tients with acute severe intercurrent illnesses and those who were 
not able to participate due to psychiatric diagnosis or an inability 
to speak Slovak, similar to other studies concerning CKD patients 
(Green et al., 2011; Taylor et al., 2017).

Data were obtained from patients using questionnaires, and 
from the medical database, i.e., the European Clinical Database, 
by extracting them (EuClid5; Marcelli et al., 2001). At baseline, 
the research assistant approached patients during their visit to the 
dialysis centre; after providing full information about the study, 
patients were asked to participate and signed informed consent. 
They then filled in the questionnaires using tablets. At the two-year 
follow-up, we approached patients in a similar way, and after being 
informed about the study, they again signed the informed consent 
and filled in online questionnaires. A unique personal identifica-
tion code was also used to pair the follow-up data to ensure the full 
confidentiality of the provided data. The study was approved by the 
Ethics Committee of the Faculty of Medicine P. J. Safarik Univer-
sity (15N/2017) and the Ethics Committee of FMC-dialysis services.

Measures
Health-related quality of life was measured using the Kidney 
Disease Quality of Life-Short Form (KDQoL-SF 1.3) (Hays et al., 
1994). For the purpose of this study, we used only the second part 
of the questionnaire, the SF-36, which provides the generic core 
on HRQoL. We computed a physical component score (PCS) and 
a mental component score (MCS). The higher the scores of the 
PCS and MCS, the better the quality of life. We dichotomized this 
variable at baseline into lower (<40) and higher (≥40) PCS and MCS 
(Cioncoloni et al., 2014; Nagasawa et al., 2018). To obtain infor-
mation on a change in HRQoL, we computed the mean difference 
between baseline and follow-up PCS and MCS data and dichoto-
mized this variable as stable or improved vs. deteriorated HRQoL. 
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Deteriorated HRQoL comprised the group whose scores decreased 
by 0.5 standard deviation (SD; Norman, Sloan, Wyrwich, 2003) and 
more; improved HRQoL comprised an increase of 0.5 SD and more; 
the remaining data were labelled as stable. The latter two categories 
were combined. Patients who died during the follow-up period 
were included in the group of patients with deteriorated HRQoL.

HL was measured with the Health Literacy Questionnaire 
(Slovak version, Kolarcik et al., 2017), a multidimensional tool for 
measuring HL (Osborne et al., 2013). It consists of nine HL domains. 
The higher the mean score in a particular domain, the higher the 
HL. We categorized this variable using hierarchical cluster analysis 
(Ward, 1963), which allowed us to obtain three groups of patients 
with different levels of HL considering all nine domains of HL. The 
procedure for handling this variable is described in a previous study 
(Skoumalova et al., 2020). Three HL groups were identified (low, 
moderate and high HL), and were used for the further analyses.

Sociodemographic data were measured using a questionnaire, 
and included age and gender.

The clinical measures obtained from the medical database in-
cluded data on the age-adjusted Charlson Comorbidity index (CCI; 
the scores ranged from 0 to 33, with higher scores indicating higher 
comorbidity), type of vascular access (venous catheter vs. arterio-
venous fistula) and haemodialysis effectiveness based on eKt/V with 
a cut-off of 1.4 (≤1.4 insufficient dialysis effectiveness vs. >1.4 suf-
ficient dialysis effectiveness (Levin et al., 2013). We used baseline 
clinical data in the further analyses.

Statistical Analyses
First, we assessed the sociodemographic characteristics of the 
sample and the prevalence for the three HL groups of the baseline 
clinical data and of the outcome variables (baseline HRQoL and 
change in HRQoL). Second, we assessed the association of the 
HL categories (low, moderate and high) with lower mental and 
physical HRQoL at baseline, using logistic regression analysis. 
Third, we assessed the associations of the three HL categories with 
deteriorated HRQoL, and also used logistic regression analysis. 
We adjusted the analyses for CCI (continuous-level variable), vas-
cular access (dichotomised), dialysis effectiveness (dichotomised), 
age (continuous-level variable, centred age and age squared) and 
gender. For each outcome, we reported an odds ratio (OR) with 
the 95% confidence interval (CI). A p-value of <0.05 was assumed 
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for statistical signifi cance. We repeated the analysis excluding 
deceased patients (n = 89) as a form of sensitivity analysis. Sta-
tistical analyses were performed with SPSS v. 23.0 for Windows 
(IBM SPSS Statistics).

Results
Baseline and Follow-Up Characteristics
We included 567 patients on maintenance dialysis. Follow-up in-
formation was obtained on 413 dialysed patients; 154 patients were 
lost to follow-up due to various reasons specifi ed in the fl ow chart 
(Figure 7.1). The mean age of this sample at baseline was 64.8 years, 
and more than half were males (58.4%). Furthermore, 27% of the 
patients had a venous catheter; 20% of the patients had insuffi  cient 
dialysis eff ectiveness. The mean CCI was 6. 8. HL was low for 
31.0%, moderate for 53.5% and high for 15.5%. At baseline, 71.7% of 
patients reported lower physical HRQoL, and 31.5% reported lower 
mental HRQoL. At follow-up, after two years, 49.4% patients had 
deteriorated physical HRQoL, and 40.9% had deteriorated mental 
HRQoL, including deceased patients (n = 89) (Table 7.1).

Chapter 7 / HL and change in health-related quality of life in dialysed patients
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Table 7. 1. Characteristics of the sample: gender; age; baseline clinical data; 
health literacy (HL); baseline health-related quality of life (HRQoL); and change 
in HRQoL, frequencies or means (n = 413, patients from 20 dialysis clinics in 
Slovakia).

Health literacy and health-related outcomes in dialysed patients

Association of Health Literacy with Baseline 
Health-Related Quality of Life
We found that patients in the low-HL group were more likely to 
have a worse physical HRQoL (odds ratio, OR: 2.59; 95% confi -
dence interval, CI: 1.30–5.32) and mental HRQoL (OR 2.95; 95% 
CI: 1.39–6.23) than patients in the high-HL group. Patients in the 
moderate-HL group were more likely to have worse mental HRQoL 
(OR 2.16; 95% CI: 1.06–4.41). The fi ndings are described in Table 7. 2.

Patients Characteristics Total Sample n (%)

Sociodemographic
Male gender 241 (58.4%)

Age (mean ± SD) 64.8 ± 13.7

Baseline clinical data
Venous catheter 112 (27.3%)

Insufficient dialysis effectiveness 82 (20.1%)
Charlson comorbidity index (mean ± SD) 6.8 ± 2.9

Health literacy
Low 128 (31.0%)

Moderate 221 (53.5%)
High 64 (15.5 %)

HRQoL at baseline1

Lower physical HRQoL 296 (71.7%)
Lower mental HRQoL 130 (31.5%)

                         Change in HRQoL2

Deteriorated physical HRQoL 204 (49.4%)
Deteriorated mental HRQoL 169 (40.9%)

SD – standard deviation. 1HRQoL at baseline was dichotomised to lower (<40) and higher (≥40) 
physical and mental HRQoL. The scores ranged from 0 to 100. In the table we report the 
prevalence of lower physical and mental HRQoL in our sample. 2Change in HRQoL was obtained 
by computing the mean difference between baseline and follow-up HRQoL; this was 
dichotomized as stable or improved (0) vs deteriorated HRQoL (1). Deteriorated HRQoL 
comprised the group whose scores decreased by at least 0.5 standard deviation. In this table we 
report the prevalence of deteriorated physical and mental HRQoL in our sample. 
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Table 7. 2. Association of health literacy (HL) with lower health-related quality of 
life (HRQoL) at baseline, crude (model 1) and adjusted for Charlson comorbidity 
index, vascular access, dialysis effectiveness, age and gender (model 2): results 
of logistic regression analysis leading to odds ratios (OR) and 95% confidence 
intervals (CI), n = 413, patients from 20 dialysis clinics in Slovakia.

Health Literacy and Deterioration in Health-Related 
Quality of Life
We did not fi nd a signifi cant association of HL with deterioration 
in mental or physical HRQoL, either crude (model 1) or adjusted 
for confounders (model 2). In the adjusted model, patients with 
low HL were not more likely to have deteriorated physical HRQoL 
(OR 0.93; 95% CI: 0.49–1.75) or mental HRQoL (OR 0.88; 95% CI: 
0.46–1.67) in comparison to high-HL patients. This also holds for 
patients with moderate HL - physical (OR 0.91; 95% CI: 0.51–1.62) 
and mental (OR 0.90; 95% CI: 0.50–1.63) HRQoL (Table 7.3). Re-
peating the analysis with the exclusion of deceased patients yielded 
similar fi ndings (Table 7.4).
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Table 7. 3. Association of health literacy (HL) with deteriorated health-related 
quality of life (HRQoL), crude (model 1) and adjusted for Charlson comorbidity 
index, vascular access, dialysis effectiveness, age and gender (model 2): results 
of logistic regression analysis leading to odds ratios (OR) and 95% confidence 
intervals (CI), n = 413, patients from 20 dialysis clinics in Slovakia.

Table 7. 4. Association of health literacy (HL) with deteriorated health-related 
quality of life (HRQoL), crude (model 1) and adjusted for Charlson comorbidity 
index, vascular access, dialysis effectiveness, age and gender (model 2): results 
of logistic regression analysis leading to odds ratios (OR) and 95% confidence 
intervals (CI), sensitivity analysis with exclusion of those who died; n = 324, pa-
tients from 20 dialysis clinics in Slovakia.

Health literacy and health-related outcomes in dialysed patients
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Discussion
We explored the association of HL with changes in HRQoL during 
dialysis treatment in dialysed patients. Although we found that, at 
baseline, patients with lower HL had worse HRQoL than patients 
with higher HL, we found patients with lower HL not to be more 
likely to have deteriorated mental or physical HRQoL in a two-
year follow-up period in comparison to patients with higher HL. 
To the best of our knowledge, this is the first study that provides 
evidence on the associations of HL with changes in HRQoL among 
dialysed patients.

We cannot compare our findings of similar changes in HRQoL 
for low-HL patients and for high-HL patients during dialysis treat-
ment with previous research, as none is available. Two studies on 
other chronic conditions showed lower HL to be associated with 
a worsening of HRQoL. Sayah, Qui and Johnson (2016) found that 
low HL was associated with worsening HRQoL in patients with 
type 2 diabetes, especially regarding its mental component. How-
ever, they used a different measurement tool to assess HL, the Brief 
Health Literacy Survey, which contains three screening questions 
regarding functional HL (Chew et al., 2008), whereas we used the 
much longer and multidimensional HLQ. Mancuso and Rincon 
(2006) found that lower HL, also measured using a one-dimension-
al HL measuring tool, was associated with the worsening of the 
quality of life in asthma patients. However, this association atten-
uated after the inclusion of other independent variables (asthma 
knowledge and self-efficacy) in the analyses, implying the impor-
tance of other factors affecting patients’ outcomes, such as HRQoL.

The results of our study suggest that low HL does not add to 
a decrease in HRQoL in CKD patients when they are already in 
the stage 5 CKD and haemodialyzed. Taken in reverse, an inter-
pretation of our results may also be that care does not sufficiently 
address their needs to help them reduce their gap in HRQoL com-
pared to high-HL patients. Other factors, such as social support 
or the ability to cope with other diseases such as depression, may 
also play an important role in maintaining and improving patients’ 
HRQoL in this stage of the disease. This topic requires further study 
and more evidence.
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Strengths and Limitations
The strength of our study lies in the large and nationally repre-
sentative study sample of dialysed patients, the use of valid and 
reliable instruments to measure HL and HRQoL and the longitudi-
nal design of the study. Moreover, this study is the first to assess the 
association of HL with longitudinal HRQoL in dialysed patients.

Our study also has some limitations. First, our use of 
self-reported questionnaires may have led to information bias and 
measurement error, which may be seen as a limitation in proper 
estimates. Another limitation may be due to the selection criteria, 
resulting in the potential exclusion of patients with the worst HL 
and probably the worst HRQoL. 

Implications
Our finding that low HL is associated with worse HRQoL in di-
alysed patients at baseline but is not associated with a change in 
mental or physical HRQoL during dialysis implies that patients 
with lower HL remain in a disadvantaged position in relation to 
their HRQoL. Therefore, more attention should be paid to pa-
tients with lower HL skills in order to support them to maintain 
their quality of life. Healthcare professionals should be able to 
identify HL limitations in patients, such as the inability to under-
stand health information and instructions related to medication, 
self-care or self-management, or an inability to be actively engaged 
with healthcare providers, such as passivity and inability to ask 
questions regarding their health and symptoms. The additional 
training of medical students and health professionals may help 
to address this issue (Kaper et al., 2019; Kaper et al., 2020). This 
finding also points to the need to focus on other important factors 
that may support improving HRQoL in dialysed patients, such as 
social support and better coping strategies. 

Future research should provide evidence on the effect of in-
terventions aimed at increasing patients’ HL in order to identify 
whether such interventions may affect the HRQoL of dialysed 
patients in a positive way during their haemodialysis treatment, 
either in a clinically significant way, as assessed in this study, or 
as shown by any increase in mean HRQoL. Furthermore, it should 
focus on unveiling the pathways that lead from HL to HRQoL, 
e.g., by assessing the degree to which the association of HL with 
HRQoL at baseline is determined by other factors that mediate 
this relationship, such as additional clinical variables to those we 
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assessed, such as anaemia or blood pressure. Such evidence may 
also provide further pathways for reducing the disadvantages of 
low-HL patients when undergoing dialysis treatment.

Conclusions
Lower HL is associated with worse HRQoL in dialysed patients, 
but HL is not associated with changes in HRQoL during dialysis 
treatment. More attention should be paid to patients with lower HL 
even in the early stages of CKD to avoid deterioration in HRQoL 
before the disease progresses to stage 5 CKD, where it is no longer 
related to HL skills. Moreover, improving their disadvantaged 
HRQoL position during dialysis treatment deserves the utmost 
attention.
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Chapter 8

General Discussion

The aim of this thesis was to explore the associations between 
health literacy (HL) and various aspects of life with chronic kidney 
disease (CKD), particularly as regards diet and fluid intake adher-
ence and health-related quality of life (HRQoL) in dialysed patients. 
We also studied the possible pathways linking HL to non-adher-
ence, e.g. the role of socio-economic status (SES), depression, and 
anxiety in this relationship. In this chapter, we briefly summarise 
and discuss our findings on the research questions that were for-
mulated in the general introduction (Chapter 1). Further on, we 
discuss methodological issues related to the conducted research. 
Finally, we provide implications for practice and policies with the 
focus on enhancing health equity through better responsiveness 
of the healthcare system to patients with low HL, and for further 
research in this field that may clarify gaps in our understanding 
of this complex topic.

8. 1. Main findings 
Research question 1 (Chapter 3):
Is multidimensional HL in dialysed patients associated with 
non-adherence to diet and fluid intake recommendations and does 
SES moderate this association?
We found non-adherence to diet and fluid intake recommendations 
to be associated with lower HL in certain HL domains. Regarding 
diet non-adherence, we found high serum phosphate to occur more 
frequently in patients with less sufficient information to manage 
health (HLQ2) and self-rated diet non-adherence to be more likely 
to occur in patients with lower ability to actively manage their 
health (HLQ3). Regarding fluid intake non-adherence, patients 
who were less able to actively engage with healthcare providers 
(HLQ6) were more likely to be overhydrated.

SES was a significant moderator of the relationship between 
HL and non-adherence. On the one hand, patients with poorer 
ability to actively engage with healthcare providers (HLQ6), to 
navigate the healthcare system (HLQ7) and to understand health 
information well enough to know what to do (HLQ9) were more 
likely to be non-adherent to diet if having a lower SES than if hav-
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ing higher SES. On the other hand, poorer ability to engage with 
healthcare providers (HLQ6) in combination with higher SES gave 
a disadvantage for patients regarding their fluid intake adherence.

Research question 2 (Chapter 4):
Are HL, depression and anxiety associated with diet non-adherence 
in dialysed patients and do depression and anxiety mediate the asso-
ciation between HL and diet non-adherence?
HL, depression and anxiety were all associated with diet 
non-adherence in dialysed patients. We found that patients with 
moderate HL were more likely to be non-adherent to diet recom-
mendations than patients with high HL, but low HL patients did 
not differ from high HL patients. Adjustment for both depression 
and anxiety separately reduced the association between moderate 
HL and self-rated diet non-adherence; regarding adjustment for 
depression by 19.5% and for anxiety by 11.8%, which indicates 
mediation.

Research question 3 (Chapter 5):
Do HRQoL profiles in dialysed patients differ by the level of their HL?
We found that HRQoL in dialysed patients differed significantly 
for three HL groups regarding 15 out of the 19 measured HRQoL 
domains. Low HL patients had worse HRQoL than moderate and 
high HL patients. Moreover, patients in the moderate HL group 
had worse scores in seven HRQoL domains when compared to 
the high HL group. The greatest disparities in HRQoL regarding 
the three HL groups related to the impact of the disease on pa-
tient’s functional and emotional status (effects of kidney disease, 
physical functioning, cognitive functioning, pain and emotional 
well-being), to the social dimensions of their HRQoL (quality of 
social interaction, social support, and social function), and to the 
relationship with dialysis staff and satisfaction with renal care 
(dialysis staff encouragement, patient satisfaction). We found that 
the three HL groups did not differ in the four remaining HRQoL 
domains: burden of kidney disease, sexual function, general health, 
and role limitations due to emotional problems.

Health literacy and health-related outcomes in dialysed patients



127

Research question 4 (Chapter 6):
Is HL associated with the mental and physical HRQoL in dialysed 
patients?
We found that HL was associated with mental and physical HRQoL 
in dialysed patients, taking into account age, gender, and comor-
bidity. Patients with low HL were more likely to have poorer phys-
ical and mental HRQoL than those with high HL. Patients with 
moderate HL were more likely to have poorer mental HRQoL than 
high HL patients, but we did not fi nd this for physical HRQoL.

Research question 5 (Chapter 7):
Is HL associated with changes in HRQoL in dialysed patients after 
a 2-year follow up?
We did not fi nd a signifi cant association between HL and deterio-
ration after 2 years in mental or physical HRQoL, neither crude nor 
adjusted for confounders (age and gender). Although we did fi nd 
that patients with lower HL had worse physical and mental HRQoL 
than patients with higher HL at baseline, this association was 
weaker and not statistically signifi cant in this longitudinal study.

Below we show the conceptual model of the thesis as also presented 
in the introduction section (Figure 8.1) to clarify the relationships 
between the various fi ndings.

Figure 8. 1. Overview of the associations (arrows) that have been addressed in 
this thesis. The dotted lines were not studied, but in theory, exist. Statistically 
significant associations are highlighted in yellow.
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8.2. Discussion of main findings
Low HL has previously been shown to be associated with poorer 
health-related outcomes, such as non-adherence and poor HRQoL, 
but the evidence was inconsistent and scarce. This thesis brings 
more insight into the association between HL and non-adherence 
to diet and fluid intake recommendations in dialysed patients and 
also sheds light on the role of mediating and moderating factors 
in this relationship, such as SES, depression, and anxiety. In ad-
dition, it brings new knowledge on the association between HL 
and HRQoL from various perspectives. In this section, we discuss 
the most important findings of this thesis. First, we focus on the 
association between HL and non-adherence to diet and fluid intake 
recommendations and on the role of mediating and moderating 
factors in this association (RQ1 and RQ2 in Figure 8.1). Secondly, 
we discuss the association between HL and HRQoL (RQ3, RQ4, 
and RQ5 in Figure 8.1).

So far, most of the evidence on HL and health-related outcomes 
in CKD patients was based on one-dimensional measurement tools 
that primarily focused on functional HL, e.g. basic reading skills 
and basic understanding of health information. As we are among 
the first to use a multidimensional tool for measuring HL in dial-
ysed patients, there is not much evidence to compare our findings 
with (Lambert et al., 2015; Dodson et al., 2016; Stømer et al. 2020). 
Investigating the detailed HL domains brings us new knowledge 
on which particular aspects of HL are important in patients’ in-
teraction in complex health situations (Pelikan, Ganahl, Roethlin, 
2018). In this section, we will try to interpret our results based on 
the associations between particular domains of HL and clusters of 
HL and health-related outcomes, and we will try to offer an expla-
nation of these associations. Further on, we will outline some ideas 
regarding possible implications for practice, policy and research.

8. 2. 1. The associations between HL and non-adherence 
to diet and fluid intake recommendations and the role of 
moderating and mediating factors 
We found that HL was partially associated with non-adherence 
to diet and fluid intake recommendations (Chapter 3), specifically 
that only particular HL domains were significantly associated with 
non-adherence as studied (high serum phosphate, high serum po-
tassium, relative overhydration, and self-rated diet and fluid intake 
non-adherence). In dialysed patients, having sufficient information 

Health literacy and health-related outcomes in dialysed patients



129

to manage health (HLQ2), actively managing health (HLQ3) and 
being able to actively engage with healthcare providers (HLQ6) 
were associated with a better serum phosphate level, not being 
overhydrated and self-rated diet adherence. We cannot compare 
our findings to other research findings regarding HL domains and 
diet non-adherence, because no other studies exist so far. Limited 
HL has previously been found to be associated with missed dialysis 
treatments in haemodialysed patients (Green et al., 2013; Tohme et 
al., 2017), but in this case HL was represented only by one domain: 
print literacy/reading skills. However, our findings are similar to 
those of Stømer et al. (2020) who found that being active in man-
aging health (HLQ3) and being able to actively engage with health-
care providers (HLQ6) were associated with general adherence to 
lifestyle recommendations from healthcare providers in stage 3-5 
CKD patients. Thus one interpretation is that regarding HL, active 
participation and engagement with healthcare providers may be 
crucial to adherence in CKD patients (Frosch, Elwin, 2014). This 
is true especially in the case of diet and fluid intake restrictions in 
stage 5 CKD, which are very complicated and even contradictory 
to the typical healthy eating advice (Palmer et al., 2015) and can 
further vary according to comorbidities or prescribed medication 
(Lambert, Mansfield, Mullan, 2018). The resulting confusion in 
patients may be solved by effective cooperation between patient 
and healthcare provider (Poureslami et al., 2007).

If the patient does not have sufficient information to manage 
health (HLQ2), such as we found regarding phosphorus intake 
non-adherence, this may lead the patient to seek health informa-
tion from less trustworthy sources, e.g. the internet. The internet 
not only offers a lot of misinformation, but patients typically do 
not have the medical expertise to analyse health information and 
adjust it to their particular health condition. This may result in 
eating food, that in contrast to recommendations, is rich in phos-
phorus. Moreover, according to Lambert, Mansfield and Mullan 
(2018) patients called for simplification of information related to 
renal diet as well as individualisation of renal advice due to its’ 
overwhelming complexity, which resulted in more questions than 
answers for the patient. Receiving valid and relevant health in-
formation and tailored advice from healthcare providers, such as 
dietician, could bring improvements (Lambert, Mansfield, Mullan, 
2017). However, this type of health service is often lacking in many 
countries including Slovakia. The engagement of the patient is 
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needed, and respectful and cooperative relationships could foster 
this engagement. Moreover, handling health information is far 
more complex than just the simple ability to read or hear health in-
formation and comprehend it, and this process captures wide social 
and contextual aspects. Patients with chronic health conditions use 
wide social sources of health information, share health information 
with their community and also create their own understanding of 
health information based on their experience (Edwards et al., 2015; 
Lloyd, Bonner, Dawson-Rose, 2014). Healthcare providers are often 
not familiar with patient’s social networks, which for patients can 
be a source of information and a support in their understanding of 
health information (Batterham et al., 2016; Edwards et al., 2015). 
The role of these contexts shows how complex it can be to achieve 
adherence in dialysed patients and how important the role of the 
healthcare providers is, such as that the dietician has knowledge of 
the HL-related challenges for the patient (Brach et al., 2012). This 
is also in line with the findings of the integrative review of Murali 
et al. (2019) who found that cognitive and educational strategies 
for improving adherence in dialysed patient have a positive short 
term effect, but are not sufficient to maintain long-term changes. 
Therefore, changes in the way of providing healthcare are necessary 
to achieve improvements in patients’ adherence.

Our more detailed measurement of HL brought another insight 
to the studied relationships between HL and self-reported diet 
non-adherence (Chapter 4), when using three HL clusters. We 
found that, when compared to the high HL group, the moderate HL 
group was the most vulnerable for diet non-adherence, rather than 
the low HL group. Thus, patients with a specific level of HL (moder-
ate HL) are the most problematic in relation to diet non-adherence. 
Other research on stage 3-5 CKD patients (Stømer et al., 2020) 
yielded similar findings for general lifestyle recommendations 
from healthcare providers, i.e. not specifically regarding diet ad-
herence. The latter study showed significantly higher adherence in 
the high-level HL group than in the mid-level HL group, with the 
low-level HL group not differing significantly from the two other 
groups. An explanation may be that patients with low HL have 
generally lower capacity to actively manage their health, depend 
more on healthcare providers, e.g. do not question the recommen-
dations and physicians’ advice, and simply are adherent to it. Thus, 
lower HL capacities may result in better adherence. Those patients 
with moderate HL may try to manage their diet, search for health 
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information and be active, but do not have the advanced HL skills 
to do this effectively, or they may question or doubt the advice of 
healthcare professionals constantly. This may also be frustrating 
for healthcare providers who may spend a lot of time explaining 
the same information repeatedly, and then eventually conclude 
that the patient is not able to collaborate in treatment. Another 
explanation of this finding may be that moderate HL patients are 
more aware of their non-adherence problems and are more willing 
and able to report them. A third explanation may be, considering 
that low HL is associated with higher age, that proper diet man-
agement is time consuming and may be a challenge for those who 
are e.g. still working and do not have as much capacity to pay strict 
attention to their diet (Lambert, Mullan, Mansfield, 2017). This 
regards in particular those who are younger and have higher levels 
of HL. However, we did not assess these associations in this thesis.

In our study we explored the role of SES as a potential moderator 
of the relation between HL and diet and fluid intake non-adher-
ence (Chapter 3). A poorer ability to communicate with healthcare 
providers (HLQ6), difficulties in orienting oneself in the healthcare 
system (HLQ7) and difficulties in understanding health informa-
tion well enough to know what to do (HLQ9), in combination with 
lower SES, gave an additional disadvantage for patients regarding 
their potassium diet. Passive patients, silent respectively, who do 
not ask questions or those who rarely bring some topics related 
to adherence to discuss with the doctor or the nurse may seem to 
understand and keep on track with everything that healthcare pro-
viders advise to them, but this may not be true (Katz et al., 2007). 
They may feel lost in the complicated system, they may think that 
they shouldn’t bother the doctor with their difficulties to manage 
their diet or they may feel ashamed that they are not able to adhere 
to what was recommended several times due to their material and 
social limitations (e.g. in their working conditions, they do not 
have the opportunity to secure meals with the proper focus on 
potassium recommendations (they eat in the canteen) and they 
do not have relatives or caregivers who would be able to provide 
them with assistance in securing such food). Therefore, we may 
interpret this finding as the consequence of a lack of multiple re-
sources for effective diet adherence, i.e. both lower HL capacities 
and poorer social and financial resources on the patients’ part, but 
also a lack of responsiveness of the healthcare system in providing 
rules and procedures which are easy to navigate, or regarding com-
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munication skills of healthcare providers (Wynia, Osborn, 2010; 
Trezona, Dodson, Osborne, 2017). We also found that poorer ability 
to engage with healthcare providers (HLQ6), in combination with 
a higher SES, gave a disadvantage for patients regarding their fluid 
intake adherence. Previous studies found low SES to be associated 
with limited HL and diet and fluid intake non-adherence (Taylor 
et al., 2017; Lambert, Mullan, Mansfield, 2017), but no study so 
far assessed SES as a moderator in the relationship between HL 
and non-adherence. These novel findings point to the fact that 
having more social and economic resources does not mean that 
patients with lower HL are less vulnerable to adverse health-related 
outcomes. In conclusion, these findings stress the disadvantaged 
position of low HL patients in relation to their health-related out-
comes especially regarding engagement with healthcare providers 
(HLQ6), navigation of the healthcare system (HLQ7) and the ability 
to act effectively on health information (HLQ9); SES contributes 
to these associations in a variety of ways.

In our analyses we also focused on the mediating role of de-
pression and anxiety in the aforementioned relationship between 
HL and diet non-adherence, showing that depression and anxiety 
partly mediated this association. We cannot compare this finding 
to previous research on this topic as that lacked until now, but our 
findings confirm those of Qobadi et al. (2015) on the mediating role 
of the negative emotional status (depression, anxiety and stress) on 
the association of HL with self-care behaviours in dialysed patients. 
Depression was further found to be an independent predictor of 
diet non-adherence in almost all studies included in an integrative 
review (Gebrie, Ford, 2019). In our study, depression and anxiety 
partly explained non-adherence in moderate HL patients, i.e. act-
ed as mediators. Nevertheless, in our study patients with low and 
moderate HL were significantly more likely to have symptoms of 
depression and anxiety than patients with high HL and these pa-
tients with moderate/severe symptoms of depression and anxiety 
were more likely to be non-adherent than patients with no or few 
symptoms of depression and anxiety. Thus, depression and anxiety 
as well as HL play an important role in patients’ adherence to diet, 
which has important implications for healthcare, and improving 
patients’ health-related outcomes (Garcia-Llana et al., 2014).

In the following paragraph, we would like to discuss some of the 
not-significant associations that we found, as this can add to our 
understanding of the wider context of the studied topic. Previous 
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research on patients’ adherence showed that the physician-patient 
relationship, and social support from healthcare professionals and 
relevant others is essential for reaching patient adherence (Lambert, 
Mullan, Mansfield, 2017; Cohen et al., 2007; Fuertes et al., 2017; 
Saran et al., 2003; Chen et al., 2018). Thus, we might expect that low 
HL in domains such as feeling supported by health care providers 
(HLQ1), or social support for health (HLQ4) would be associated 
with non-adherence to diet and fluid intake recommendations, 
but our results did not confirm this. An explanation may be that 
previous research focused on social support in general and its as-
sociation with adherence, and not on social support specifically 
related to health (literacy). This general type of social support may 
have high supportive power for patients with chronic conditions 
and may have positive impact on their adherence. For instance, 
Chen et al. (2018) found that social support from family was sig-
nificantly associated with adherence to the recommended regimen 
in CKD patients and that social support was a stronger predictor 
of self-management behaviours (including adherence) than HL. 
However, we did not further explore these associations in this thesis.

Regarding the not-significant relationship between perceived sup-
port from healthcare providers (HLQ1) and non-adherence, an expla-
nation may be that when answering the HL questionnaire, patients 
focused on the relationship with healthcare providers in the dialysis 
unit rather than on healthcare providers in general. This is likely, 
due to the frequent visits to the dialysis unit and to long lasting rela-
tionships with dialysis staff that in general offer optimal support for 
patients. Nephrocare Slovakia dialysis clinics provide high-standard 
care and healthcare providers show an empathic approach to patients, 
but this favourable environment does not balance the ability of pa-
tients to engage with healthcare providers (HLQ6) that was found to 
be associated with diet and fluid intake non-adherence.

We also did not find the association between diet and fluid 
intake non-adherence and the appraisal of health information 
(HLQ5), or the ability to find good health information (HLQ8). 
Surprisingly, in previous research (Stømer et al., 2020) a higher 
ability to find good health information (HLQ8) was a predictor of 
lower adherence to lifestyle recommendations in CKD patients. An 
explanation may be that the self-rated ability to find good health in-
formation relates more to the perceived self-confidence than to true 
ability to recognise appropriate and valid health information. Other 
research focusing on HL and medication adherence in transplant 
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recipients (Demian, Shapiro, Thornton, 2016) brought different 
results - poor HL in these domains, HLQ 1, 4, 5 and 8 was found 
to be significantly associated with medication non-adherence to 
the immuno-suppressants. These contradictory results point to the 
need to tailor care to low HL patients differently in different stages 
of the disease and in different types of adherence related tasks.

8. 2. 2. The associations of HL and HRQoL
Our findings that HL was associated with HRQoL in dialysed pa-
tients (Chapter 5 and 6) contribute to the strengthening of evi-
dence on this topic within the existing body of research focusing 
on CKD patients that so far has brought contradictory evidence. 
For instance, a study by Green et al. (2011) did not find a significant 
association between (functional) HL and HRQoL, but another two 
studies (Stømer et al., 2020; Dodson et al., 2016) reported a sig-
nificant association between (multidimensional) HL and HRQoL 
showing that low HL CKD patients have a worse HRQoL. Stud-
ies on other patient groups reported similarly contradictory find-
ings on the relationship between HL and HRQoL, some showing 
a significant association, such as in patients with cardiovascular 
diseases (Gonzáles-Chica et al., 2016), patients in cardiac rehabil-
itation (Aaby et al., 2020), patients with psoriasis (Larsen et al., 
2018), and in patients without chronic vascular disease or diabetes 
( Jayasinghe et al., 2016), and some showing no association, e.g. in 
frequent users of health services with at least one chronic condi-
tion (Couture et al., 2017) and in patients with atrial fibrillation 
(Montbleau et al., 2018). This may relate to the way in which HL has 
been measured. Studies that did not report a significant association 
between HL and HRQoL used a one-dimensional tool to measure 
functional HL, while studies that used multidimensional HL tools 
found significant associations. Therefore, an interpretation may 
be that while reading skills and basic comprehension of health 
information do not play a role in HRQoL, more complex skills, 
such as navigation through the healthcare system, engagement 
with healthcare providers, feeling understood and supported by 
healthcare providers, ability to find good health information, and 
other domains of HL do play a role. However, there is very limited 
evidence about which specific HL domains are associated with 
better HRQoL in CKD patients and other diseases. Stømer et al. 
(2020) found that in CKD patients in stages 3-5 only one HL domain 
(HLQ9 - the ability to understand health information well enough 
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to know what to do) was significantly associated with physical 
HRQoL and global quality of life in the preceding 4 weeks (meas-
ured by a Visual Analogue Scale (VAS)). This may be explained by 
the ability to understand health information and to know what to 
do bringing a higher sense of control over the situation, and thus 
contributing to a better quality of life (Garcia-Llana et al., 2014). 
Another explanation for these different findings may be that this 
study included only a small number of dialysed patients, meaning 
that findings mostly apply to patients in earlier stages of CKD. 
Different HL domains may be associated with poorer HRQoL in 
dialysed patients, or in other words, different stages of CKD may 
represent different challenges to HL capacities. In this thesis we 
did not assess whether this indeed holds. Regarding other dis-
eases, a recent study by Aaby et al. (2020) on patients in cardiac 
rehabilitation found that HLQ6 and 7 were associated with better 
physical HRQoL, and HLQ4, 6, 7, 8, and 9 were associated with 
better mental HRQoL. Larsen et al. (2018) found that in psoriasis 
patients 7 of the 9 HLQ scales were significantly associated with 
quality of life, excepting HLQ3 and HLQ5.

In Chapter 5, we assessed detailed HRQoL profiles in dialysed 
patients with varying HL (low, moderate, high) and we found that 
patients’ HRQoL differed according to the level of their HL, but not 
for all studied HRQoL domains. That means, that some aspects of 
HRQoL, e.g. symptoms and problems related to the disease, effects 
of kidney disease on patient’s life, quality of social interaction with 
others, or the level of perceived dialysis staff encouragement, are 
related either to HL skills of patients, or to the communicational 
capacities of the healthcare providers, but other HRQoL domains, 
such as the perceived burden of kidney disease or perceived gen-
eral health are not. Dodson et al. (2016) had similar findings, that 
patients with lower HL reported worse effects of kidney disease 
than patients with higher HL. They also found a worse burden of 
kidney disease in lower HL patients but with the p-value being on 
the border of statistical significance. Our findings are also similar 
to those of Stømer et al. (2020) who found that patients in stages 
3-5 CKD had worse physical and mental HRQoL when having low 
HL in comparison to moderate or high HL. However, they used 
summary HRQoL components for the analyses comprised of scales 
that in our study were assessed separately.

We further found that low HL patients did not have significantly 
worse mental or physical HRQoL after 2 years than patients with 
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moderate or high HL. There is no evidence on dialysed patients to 
compare this finding with. There are two studies in type 2 diabetes 
and asthma patients that found a significant association between 
HL and worsening of HRQoL (Sayah et al., 2016; Mancuso, Rincon, 
2006), but in the study of Mancuso and Rincon (2006) the associa-
tion between HL and HRQoL remained insignificant after adjust-
ing for asthma knowledge, and in the study of Sayah et al. (2016) 
changes in physical and mental HRQoL were considered as having 
small clinical significance. In our study, even if dialysed patients 
with lower HL had a worse HRQoL at baseline, this association had 
weakened in a longitudinal assessment. That may be explained by 
the fact that dialysed patients are already in the advanced stage of 
the disease and such skills as HL cannot compensate for the burden 
of the disease and the burden of the treatment (Li et al., 2018). An 
interpretation may also be that currently, healthcare profession-
als do not succeed in the reversing of this gradient, i.e. that the 
responsiveness of the healthcare system to the needs of patients 
with low HL could be improved (Trezona, Dodson, Osborne, 2017). 
We extent on this further in the implication section.

8. 3. Methodological considerations
In this section, we will discuss the methodological strengths and 
limitations of the conducted studies, particularly the quality of the 
sample, the quality of information obtained by selected measure-
ment tools and the issue of causality.

8. 3. 1. Quality of the sample
The major strength of our study lies in its large and nationally 
representative study sample, which covered stage 5 CKD patients 
undergoing haemodialysis in 20 dialysis clinics all over Slovakia, in 
a care setting fully covered by health insurance. Also, the response 
rate was relatively high (70%). This enabled our findings to be gen-
eralized to the population of dialysed patients. A major limitation 
regarding the quality of the sample may be that we did not include 
patients who have problems in understanding the Slovak language 
or who had very poor communication abilities and poor literacy 
(approximately 10%), thus perhaps patients with very low HL and 
probably also very low HRQoL were excluded. This may have led 
to some underestimation of the real differences and associations 
between studied variables.
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8. 3. 2. Quality of information
We used two sources of information: questionnaires and clinical 
health reports. Regarding questionnaires, we used self-reported 
questionnaires that were filled in using tablets and recorded online. 
Technical support was available if technical problems occurred.

The major strength regarding the quality of information lies in 
the use of validated measurement tools that have good validity and 
reliability. Moreover, using a multidimensional measurement tool 
to assess HL, the Health Literacy Questionnaire (HLQ ), allowed us 
to capture HL more comprehensively in terms of various domains 
and the exact needs and limitations related to HL, which go beyond 
functional HL. The use of Kidney Disease Quality of Life - Short 
Form (KDQoL – SF), which incorporates the disease-specific as 
well as the generic core of quality of life measurements, allowed us 
to bring detailed information on HRQoL profiles and associations 
with other variables in dialysed patients. The use of the KDQoL-SF 
to measure HRQoL also allowed us to compare our findings to 
other studies. Depression, anxiety, and SES were also measured by 
validated and widely used questionnaires with good reliability (the 
Hospital Anxiety and Depression Scale (HADS) and the McArthur 
scale of perceived social status).

The major limitation lies in using self-reported measurement 
tools. All questionnaires used in the conducted studies were 
based on self-report which may represent an information bias. 
This may be a limitation due to possible answers biased by social 
desirability or poor understanding of questions, both resulting 
in less accurate estimates. Regarding the measurement of self-re-
ported non-adherence to diet and fluid intake recommendations, 
we did not use an internationally validated questionnaire. Howev-
er, questions related to diet and fluid intake non-adherence were 
carefully considered and based on the advice of renal experts and 
renal guidelines, and were similar to those used in other studies 
focusing on CKD patients (Levin et al., 2013; Lambert, Mullan, 
Mansfield, 2017). Regarding the validity of the information ob-
tained on HRQoL, three scales in the Slovak version of the KD-
QoL-SF questionnaire (WSS – Work Status Scale; QSIS – Quality of 
Social Interaction Scale and GHS – General Health Scale) showed 
lower internal consistencies than in the original questionnaire, 
which may have led to some measurement error and thus underes-
timation of the associations. Moreover, regarding depression and 
anxiety, we could not include objective clinical findings on the his-
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tory of psychological diagnosis of depression or anxiety to address 
the pathways, because we did not have access to this data. However, 
we used a validated measurement tool that is widely used to assess 
symptoms of depression and anxiety in a clinical setting (Zigmond, 
Snaith, 1983; Martin, Tweed, Metcalfe, 2004; Loosman et al., 2010). 
Another limitation may regard using the surrogate clinical meas-
ures to assess adherence (serum phosphate, serum potassium and 
relative overhydration) which may have added measurement error 
and thus underestimation of the real associations (Murali et al., 
2019). This approach has been used routinely in other studies on 
diet and fluid intake adherence in stage 5 CKD patients (Lambert, 
Mullan, Mansfield, 2017).

8. 3. 3. Causality 
Regarding causality, most of the conducted studies had 
a cross-sectional design and one had a longitudinal design. The 
cross-sectional design limits describing any causal pathways 
among the studied variables. This especially regards mediation 
analysis. The longitudinal nature of the study described in chapter 
7 allows somewhat stronger conclusions on causality but even in 
that case, associations as found may also be due to shared causes 
of the included variables. Another limitation regards the multiple 
testing performed in the first study (Chapter 3) that may have led 
to an increased probability of false positives. However, this was 
solved by reporting only those results with a statistical significance 
at p < 0. 01.

8. 4. Implications
We found that HL was associated with health-related outcomes 
in dialysed patients such that low HL patients were less likely to 
achieve a proper adherence to diet and fluid intake recommenda-
tions and were less likely to have better HRQoL. These findings 
have important implications for practice in the healthcare setting, 
healthcare policies, and future research.

8. 4. 1 Implications for practice and policy
The implications of our findings for practice could be derived from 
and embedded in a general model of interventions designed to 
attenuate the consequences of low HL (Geboers et al., 2018). This 
includes reinforcing the abilities of low HL patients and their set-
tings, reinforcing the skills of professionals and the structure of 
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organisations to manage the needs of these patients, and in general 
improving communication between patients and professionals. To 
be specific, we found phosphorus intake non-adherence to occur 
more frequently in patients with a lower ability to manage health 
and to process health information, therefore, healthcare profes-
sionals should provide patients with clear oral and written health 
information about diet, e.g. using pictures and plain language 
(Koops van’t Jagt et al., 2016; Koops van’t Jagt et al., 2018; Baker, 
2006; DeWalt et al., 2011), and make sure that diet recommenda-
tions about phosphorus intake are well understood by the patient, 
e.g. by using the teach-back method (Dinh et al., 2016; Batterham 
et al., 2016). Moreover, diet recommendations need to be simplified 
and need to be included in all recommended diets to prevent patient 
confusion (Lambert, Mulan, Mansfield, 2018). Such support may 
be provided by a dietician who is aware of HL-related challenges, 
is able to identify a patient’s HL limitations and who has the appro-
priate communication skills (Brach et al., 2012; Trezona, Dodson, 
Osborne, 2017; Batterham et al., 2016).

We found self-rated diet non-adherence to be more likely in 
patients with a lower ability to actively manage their health, im-
plying that they need to be supported in proactively engaging in 
their own health care and in taking responsibility for their health, 
e.g. by taking part in shared decision-making around their diet 
(Muscat et al., 2021; Frosch, Elwyn, 2014; Kaper et al., 2019b). This 
may be done, for example, by addressing adherence issues regularly, 
talking about barriers and obstacles in everyday life to meeting diet 
restrictions and searching for alternative ways to overcome them. 
Such support may lead to higher self-efficacy and thus strengthen 
patients’ ability to be active in managing their diets (Curtin et al., 
2008; Bandura, 1986; Tsay 2003). Active health management may 
be also supported by engaging patient’s relatives and caregivers in 
regular visits at the dialysis center, e.g. at meetings with a dietician, 
or by educating them in effective diet management, so they can 
support the patient more effectively (Sousa et al., 2019).

We found that patients who were less able to actively engage with 
healthcare providers were more likely to be overhydrated, therefore 
healthcare professionals should more actively engage with them 
by asking them to share their experiences, to ask questions and to 
reveal doubts and uncertainties related to fluid intake restrictions 
(Katz et al., 2007). They should create a safe environment and good 
relationship with patients, so that they will be willing to talk about 
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problems related to fluid intake adherence. Thus, healthcare pro-
viders should be trained in more effective communication strate-
gies designed for low HL patients (Kaper et al., 2019a; Kaper et al., 
2019b). More time capacity and a workforce trained for HL-sensitive 
communication should be allocated for consultations about adher-
ence issues in dialysis units or nephrology clinics (Brach et al., 2012; 
Trezona, Dodson, Osborne, 2017).

We found that patients with a poorer ability to actively engage 
with healthcare providers, to navigate the healthcare system, and 
to understand health information well enough to know what to 
do were more likely to be non-adherent to potassium diet if they 
have lower SES, which implies that information on potassium diet 
should be simplified as much as possible and should be adapted 
to each patient’s material and social resources to account for his/
her limitations related to SES (Lambert, Mullan, Mansfield, 2018; 
Baker, 2006). Doctor-patient relationships based on trust and re-
spectful communication should be supported to prevent feelings of 
shame which can be connected with a poor ability to understand 
health information and a poor ability to navigate the complexities 
of the healthcare system (Parikh et al., 1996). Reducing stigma and 
shame can be achieved by creating an environment that takes into 
account HL limitations by being welcoming, offering assistance 
and employing innovations and technology that reduce the HL 
burden (Brach et al., 2012).

We found that a poorer ability to engage with healthcare provid-
ers (i.e. HLQ6) gave a specific disadvantage to high SES patients 
regarding their fluid intake adherence, implying that independ-
ent of the level of SES, limited capacity in engaging with health-
care providers must be recognised as a risk factor for fluid intake 
non-adherence. Early HL screening should be performed with-
in routine renal care to detect HL limitations not only regarding 
reading and numeracy skills, but also in other HL domains. Our 
findings here show that overestimation of the high SES patients 
may be a risk for adequate care; HL should be accounted for in its 
multidimensional nature to prevent this overestimation of patients’ 
HL skills by physicians (Trezona, Dodson, Osborne, 2017; Bass et 
al., 2002; Kelly, Haidet, 2007).

We further found that patients with moderate HL were more 
likely to be non-adherent to diet recommendations than high HL 
patients and that depression and anxiety mediated this association. 
An implication and a practical solution in the clinical setting may 
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be early and regular screening for HL limitations, as was mentioned 
above, as well as for symptoms of depression and anxiety (Lopes et 
al., 2004). Knowledge of a patient’s HL level (low, moderate, high) 
and a detailed HL profile may help healthcare professionals identify 
the most problematic HL-related limitations and tailor care with 
respect to it. Depression and anxiety thus should be proactively 
treated in order to prevent it from affecting patients’ ability to ad-
here to a diet (Gebrie, Ford, 2019). Offering psychological support 
reimbursed by health insurance for CKD patients may bring many 
benefits to them, not only regarding better adherence, but also 
regarding a better overall quality of life (Rodrigue, Mandelbrot, 
Pavlakis, 2011; Clark, Farrington, Chilcot, 2014; Gregg, Hedayati, 
2020; Garcia-Llana et al., 2014), though in the Slovak context pro-
viding this support is not a common practice. Although the effect 
of such an intervention in the dialysis setting on a patient’s adher-
ence and HRQoL has not been studied in this thesis, we stress the 
need for greater psychological support for CKD patients, especially 
dialysed patients, in accordance with KDIGO recommendations 
(Levin et al., 2013).

We found that low HL patients had significantly worse HRQoL 
than moderate and high HL patients at baseline and that this dif-
ference remained about the same during the next two years of 
dialysis care, regarding both mental and physical HRQoL. These 
findings have important implications for healthcare policies and 
practice, as they confirm the importance of the implications for-
mulated above. The responsiveness of the healthcare system to 
the needs and limitations of low HL patients should be improved 
by simplifying the healthcare system and health information, im-
proving patient-centred care, improving the communication skills 
of healthcare providers and strengthening the social support of 
dialysed patients (Brach et al., 2012). Moreover, it is necessary to 
identify patients’ HL limitations sooner (in less advanced stages 
of CKD) in order to prevent decreasing their quality of life. Low 
HL patients need special attention and support throughout the 
treatment process regarding their medication and diet adherence, 
management of the kidney disease taking into account all existing 
comorbidities and shared-decision making related to their chronic 
health condition. Such solutions require funding to provide pa-
tients with specialised services within renal care, such as a dietician 
and psychologist (Levin et al., 2013; Trezona, Dodson, Osborne, 
2017). Last but not least, an important implication may be that in 
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order to improve HRQoL in dialysed patients, interventions and 
strategies need to be shifted to intermediate factors between HL 
and HRQoL such as smoking, health-promoting behaviours (e.g. 
physical exercise), or to independent predictors of HRQoL such as 
anaemia, and depression (Vanden Wyngaert et al., 2020; Zelko et 
al., 2020; Boonstra et al., 2020; Valderrábano, 2000).

To summarize the outlined implications, both patients’ HL ca-
pacities and the responsiveness of the healthcare system should 
be addressed in order to improve health-related outcomes in di-
alysed patients (Geboers et al., 2018). Healthcare organisations 
should adapt complex HL precautions to ensure that all patients 
can benefit from healthcare. Healthcare professionals should be 
trained in communication skills and in recognising patients’ HL 
limitations (Brach et al., 2012). Although our study focused only 
on dialysed patients and not on patients in earlier stages of CKD, 
we suggest that a detailed HL screening should be conducted in 
CD patients at the beginning of their renal care in order to address 
potential HL limitations before the advanced stages of the disease 
as that may be too late to prevent adverse health outcomes. Re-
garding improving HL capacities in dialysed patients, strategies 
and interventions should focus on particular HL domains (e.g. 
improving engagement with healthcare providers, active health 
management) to improve health-related outcomes. Last but not 
least, HL skills and capacities should be addressed earlier in the 
general population by public health policies. This may be done by 
raising general awareness of the adverse consequences of low HL, 
by improving access to health care and health education, and by 
addressing socio-economic disparities related to health so as to 
protect citizens from developing chronic conditions (Batterham 
et al., 2016; Kickbusch et al., 2013, WHO, 2017; Stromacq, van den 
Broucke, Wosinski, 2019; Sørensen et al., 2015).

8. 4. 2. Implications for research
We found that low HL is associated with poorer health-related 
outcomes in dialysed patients, therefore future research should 
clarify if HL targeted interventions are effective in improving pa-
tients’ health-related outcomes. According to a systematic review 
of HL interventions in CKD patients (Boonstra et al., 2020) the 
evidence regarding effective strategies to improve HL is rather 
limited, and the evidence regarding effectiveness of improving the 
HL responsiveness of the healthcare system on CKD outcomes is 
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lacking, so this requires further study. We agree with Geboers et 
al. (2018) that intervention studies should target a combination of 
factors related to HL simultaneously in order to bring evidence to 
the question of whether such a comprehensive approach would 
have the desired effect. Specifically, based on our findings that 
non-adherence to diet and fluid intake recommendations was as-
sociated with particular HL domains in dialysed patients, future 
research should assess if interventions targeted at patients’ HL 
capacities in these particular HL domains, healthcare professionals’ 
HL capacities, doctor-patient communication and the reduction of 
barriers to healthcare access would improve diet and fluid intake 
adherence. Moreover, in order to understand the context of each 
individual patient, HL capacities of caregivers should be assessed 
to identify potential barriers or facilitators in improving patients’ 
health-related outcomes (Yuen et al., 2018).

Interventions targeted at intermediate factors, such as depression 
and anxiety, should be also assessed in the relationship of HL and 
health-related outcomes. We found that the relationship between 
HL and diet non-adherence was partially mediated by depression 
and anxiety, which leaves to be answered the question of whether 
psychological support would improve diet adherence in patients 
with moderate HL. Evidence on this is still limited (Cukor et al., 
2014; Pascoe et al., 2017). Taken more generally, the role of various 
mediating and moderating factors in the relationship between HL 
and health-related outcomes deserves study in dialysed patients, 
e.g. the role of disease knowledge, cognitive decline, self-efficacy, 
non-adherence risk perception, medication compliance, lifestyle risk 
factors (e.g. smoking, insufficient physical activity, and the abuse of 
alcohol or other substances), physician-patient relationships, and 
social support. Such factors should be addressed to gain a deeper 
understanding of the pathways linking HL and health-related out-
comes in dialysed patients. This type of research is currently very 
limitedly available regarding CKD patients (Boonstra et al., 2020).

We found that patients with moderate HL were more likely to be 
non-adherent to diet recommendations than patients with high HL, 
but low HL patients did not differ from high HL patients. Future re-
search should clarify why this is so and should study which barriers 
contribute to these outcomes. This may be done by using qualitative 
research methods or mixed methods designs to explore patients’ 
perspectives and views on their HL limitations regarding managing 
the diet, navigating the health care system, understanding health 
information and communicating with healthcare providers.
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Future research should also provide evidence on the longitudinal 
effects of HL capacities on various outcomes. We found that low HL 
was associated with worse physical and mental HRQoL at baseline, 
but we did not find an association between low HL and a deterio-
ration in HRQoL after two years. Prospective studies could bring 
knowledge on the effect of HL capacities on CKD management 
and health-related outcomes starting from the early stages of the 
disease in order to better understand how HL operates.

Our research focused only on dialysed patients, therefore our 
results and outlined implications probably would not be valid for 
tailoring care in patients with earlier stages of CKD; evidence on 
this lacks, however. Therefore, future research should address HL 
limitations in association with health-related outcomes for different 
stages of CKD. We assume according to the findings of other studies, 
that HL limitations will vary regarding HL domains for different 
stages of CKD and different health-related outcomes (Stømer et al., 
2019; Lambert et al., 2015; Dodson et al., 2016; Demian, Shapiro, 
Thornton, 2016). Obtaining evidence on the particular HL domains 
involved in certain patient outcomes could provide valuable in-
formation for future healthcare policies in renal care. So far the 
evidence on multidimensional HL and its association with CKD out-
comes is very limited (Boonstra et al., 2020; Batterham et al., 2016).

Our final remark on future research focusing on HL in CKD pa-
tients is that we need more studies on the causal pathways linking 
HL to health outcomes, using longitudinal designs. Such studies 
could help identify which factors should be targeted by interven-
tions. Future research could also determine if HL is a moderator or 
mediator in the associations between other factors that are asso-
ciated with diet and fluid intake non-adherence and poor HRQoL, 
such as the severity of the disease, the number of comorbidities, the 
complexity of recommended diets and prescribed medications, and 
SES (Boonstra et al., 2020; Stromacq et al., 2019, Stømer et al., 2019).

8. 5. General conclusion
This thesis brought evidence on the relationship between HL and 
health-related outcomes in dialysed patients. We found that pa-
tients with low HL had worse diet and fluid intake adherence and 
that patients with a lower SES and more symptoms of depression 
and anxiety are even more vulnerable. Moreover, we found that low 
HL patients suffer from worse HRQoL than patients with higher 
HL. This thesis contributes to the body of evidence on adherence 
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in CKD patients with its identification of specific HL domains that 
are associated with diet and fluid intake adherence in dialysed 
patients. This allows to identify specific areas for improvement. 
The findings show that dialysed patients with low HL need special 
attention and tailored care to combat inequity based on low HL. 
Such tailored care requires changes in the healthcare system that 
increase its responsiveness to needs and limitations related to HL 
in order to deliver effective patient-centred care. Our findings show 
that the resulting health gains may be considerable.
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Summary

Chronic kidney disease (CKD) is one of the major public health 
problems worldwide and its prevalence is constantly rising. CKD is 
associated with increased morbidity and mortality. This burden re-
mains high, despite the considerable efforts which have been made 
to combat the causes and consequences of CKD. Many CKD patients 
have low health literacy (HL), which makes them even more vulner-
able to adverse health outcomes. HL is a multidimensional concept 
comprising individual skills in accessing, understanding, apprais-
ing, and applying health information. These skills are applied in 
complex health situations and through engaging with healthcare 
providers. Low HL prevents patients from effective self-manage-
ment of the disease and from accessing and benefiting from effective 
health care. This is one of the causes of health inequity that could 
be prevented. Therefore, improving HL skills and the responsive-
ness of the healthcare system to the needs of low HL patients may 
contribute to better health-related outcomes in all dialysed patients. 
In this thesis, we aimed to explore the association between mul-
tidimensional HL and diet and fluid intake non-adherence and 
health-related quality of life (HRQoL) in dialysed patients.

Chapter 1 briefly introduces CKD from a clinical perspective: 
its aetiology, stages, progress, and treatment. We also introduce 
it from a public health perspective as regards the occurrence and 
mortality to illustrate its multiple burdens. Next, we introduce the 
concept of HL: how it is conceptualised and measured and what 
are the practical implications of this concept for the healthcare 
system and policy. Further, the consequences of low HL for CKD 
patients and their health-related outcomes are described. Finally, 
research questions are formulated.

Chapter 2 describes the methodology of the studies presented in 
this thesis. The thesis is based on cross-sectional and longitudinal 
data taken from dialysed patients in Slovakia. This large, nation-
ally representative sample was composed of patients over 18 years 
old who had been dialysed for at least 90 days, who were able to 
understand the Slovak language, and who were without acute 
intercurrent illness or psychiatric diagnosis. Data were obtained 
using questionnaires and clinical recordings and analysed using 
various statistical procedures in SPSS.
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In Chapter 3 we focus on the association between multidimen-
sional HL and diet and fluid intake non-adherence. Proper adher-
ence is necessary for effective treatment but is challenging for pa-
tients as well as for health care providers. Non-adherence may lead 
to higher morbidity and mortality. The role of HL in diet and fluid 
intake adherence in this patient group has not yet been adequately 
explored and neither has the impact of patients’ socio-economic 
status (SES) on this relationship. Therefore, we explored these as-
sociations using a multidimensional instrument to assess nine HL 
domains in order to bring comprehensive insight into the capacities 
and limitations of HL in relation to adherence. We found that not 
having sufficient information to manage health (HLQ2), being less 
active in managing health (HLQ3), and being less able to actively 
engage with health care providers (HLQ6) were associated with 
non-adherence to diet and fluid intake recommendations. More-
over, SES moderated the association between HL (engaging with 
healthcare providers (HLQ6), navigating the health care system 
(HLQ7), and understanding health information well enough to 
know what to do (HLQ9)) and diet and fluid intake non-adherence. 
Our findings point to the need to address HL needs and limitations 
in dialysed patients in order to improve their adherence, and with 
accounting for their socio-economic status.

Chapter 4 explores the role of depression and anxiety in the 
relationship between HL and self-rated diet adherence. Low HL, 
depression, and anxiety are common in dialysed patients and all 
affect health-related outcomes negatively. We explored whether 
depression and anxiety mediate the association between HL and 
diet non-adherence. We found that moderate HL patients were 
more likely to be non-adherent to diet advice than high HL pa-
tients. Patients reporting symptoms of depression or anxiety were 
more likely to be non-adherent with diet. Adjustment for depres-
sion and anxiety reduced the association between HL and diet 
non-adherence, which suggests mediation. Our findings point to 
the need to treat patients’ psychological distress to ensure adequate 
adherence to the recommended diet.

Chapter 5 focuses on HRQoL profiles in dialysed patients with 
varying HL. Advanced CKD strongly affects patients’ physical and 
mental HRQoL. HL may affect this association, for certain aspects 
of HRQoL in particular. The aim of this study was to compare the 
complex profiles of HRQoL in dialysed patients with low, moder-
ate, and high HL. We found that patients with low HL had poorer 
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HRQoL than patients with moderate and high HL. The greatest 
differences between HL groups were found for the scales Effect of 
Kidney Disease, Cognitive Function, Quality of Social Interaction, 
Social Support, Dialysis Staff Encouragement, Patient Satisfaction, 
Physical Functioning, Pain, Emotional Wellbeing, and Social Func-
tion. Our findings point to the need to increase HL capacities in 
dialysed patients as well as to increase the HL responsiveness of the 
health care system with the aim of maintaining patients’ HRQoL.

Chapter 6 focuses on the association between HL and physical 
and mental HRQoL. HL may strongly affect HRQoL but the evi-
dence has so far been scarce. Therefore, we assessed whether HL is 
associated with HRQoL in dialysed patients, while taking into ac-
count their age, gender, and the level of burden due to comorbidity. 
We found that patients with low HL were more likely to have lower 
physical HRQoL than patients with high HL. Moreover, patients 
with low and moderate HL were more likely to have worse mental 
HRQoL. Our findings imply that CKD patients with low HL should 
receive specific attention when receiving haemodialysis, which 
can be achieved by increasing the ability of healthcare providers 
to identify and recognise patients with lower HL skills and to offer 
these patients more support and attention.

In Chapter 7 we assessed the association between HL and 
change in HRQoL after 2 years. HRQoL is likely to deteriorate with 
the progression of CKD. This change may be worse in cases of low 
HL, but the evidence on this is scarce. We found that patients with 
low HL had a poorer HRQoL at baseline in comparison to high HL 
patients, but low HL was not significantly associated with deterio-
ration of mental or physical HRQoL after two years. Our results 
indicate that patients with lower HL remain in a disadvantaged 
position regarding their HRQoL and that the healthcare system 
seems not to address the needs of low HL patients adequately. 
Therefore, patients with lower HL should be better supported in 
order to help them maintain their quality of life.

In Chapter 8 we discuss the main findings presented in this 
thesis and methodological issues, and describe the implications 
of our findings for healthcare practice, policies, and future re-
search. We found that HL is associated with worse health-related 
outcomes. This thesis brings new knowledge to the association be-
tween specific HL domains and diet and fluid intake non-adherence 
and on the role of mediating (depression, anxiety) and moderating 
factors (SES) on this relationship. In addition, it brings new knowl-
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edge on the association between HL and HRQoL from various 
perspectives. The findings as presented in this thesis add evidence 
on the impact of HL in CKD patients. They show a need to sup-
port low HL patients by empowering them to be more active in 
engaging with healthcare providers; by strengthening their social 
support; by simplifying oral and written health information; by 
improving healthcare providers’ communicational capacities; and 
by changing the healthcare system (e.g. regarding workforce and 
finances) to deliver HL-responsive patient-centred care. Future 
research should address various gaps still existing regarding this 
topic, e.g. regarding the effectiveness of HL interventions, the 
pathways linking HL to health-related outcomes, and the role of 
moderating and mediating factors in this relationship.
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Samenvatting

Chronische nierziekte (CNZ) is één van de grootste volksgezond-
heidsproblemen wereldwijd en de prevalentie ervan neemt voort-
durend toe. CNZ leidt tot verhoogde morbiditeit en mortaliteit. 
Ondanks het feit dat er aanzienlijke inspanningen zijn geleverd 
om de oorzaken en gevolgen van CNZ te bestrijden blijft de ziek-
telast vanwege deze ziekte hoog. Veel CNZ-patiënten hebben lage 
gezondheidsvaardigheden (GV), wat hen nog kwetsbaarder maakt 
voor nadelige gezondheidsuitkomsten. GV betreft een multidimen-
sionaal concept dat de individuele vaardigheden omvat wat betreft 
het verkrijgen, begrijpen, beoordelen en toepassen van gezond-
heidsinformatie. Deze vaardigheden worden benut in complexe 
gezondheidssituaties en bij het samenwerken met zorgverleners. 
Lage GV verhinderen dat patiënten effectief omgaan met hun ziekte 
effectief en goed toegang krijgen tot en gebruik maken van effec-
tieve gezondheidszorg. Dit is één van de oorzaken van gezond-
heidsverschillen die voorkomen zou kunnen worden. Daarom kan 
het verbeteren van de GV van patiënten en van de responsiviteit 
van het gezondheidszorgsysteem op de behoeften van patiënten 
met een beperkte GV bijdragen aan betere gezondheidsuitkom-
sten bij alle gedialyseerde patiënten. In dit proefschrift wilden 
we de samenhang onderzoeken van multidimensionale GV met 
het niet opvolgen van adviezen over voeding en vochtinname en 
gezondheids-gerelateerde kwaliteit van leven (GG-KvL) bij dialy-
se-patiënten.

Hoofdstuk 1 introduceert kort de CNZ vanuit een klinisch per-
spectief: de etiologie, stadiëring, prognose en behandeling. We gaan 
ook in op het volksgezondheidsperspectief wat betreft voorkomen 
en mortaliteit, om de meervoudige belasting te illustreren die CNZ 
geeft. Vervolgens introduceren we het concept GV: hoe het wordt 
geconceptualiseerd, gemeten en wat zijn de praktische implicaties 
van dit concept voor het gezondheidszorgsysteem en -beleid. Verder 
worden de gevolgen van beperkte GV voor CNZ-patiënten en hun 
gezondheidsuitkomsten beschreven. Tot slot worden onderzo-
eksvragen geformuleerd.

Hoofdstuk 2 beschrijft de methodologie van de studies die in dit 
proefschrift worden gepresenteerd. Het proefschrift is gebaseerd op 
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cross-sectionele en longitudinale gegevens van dialyse-patiënten 
in Slowakije. Deze grote, nationaal representatieve steekproef 
bestond uit patiënten ouder dan 18 jaar die ten minste 90 dagen 
gedialyseerd waren, de Slowaakse taal begrepen en die geen acute 
bijkomende ziekte of psychiatrische diagnose hadden. Gegevens 
werden verkregen met vragenlijsten en uit bestaande klinische 
gegevens en werden geanalyseerd met behulp van verschillende 
statistische procedures in SPSS.

In Hoofdstuk 3 richten we ons op de samenhang van de mul-
tidimensionale GV met de niet-naleving van adviezen wat betreft 
voeding en vochtinname. Een goede therapietrouw is noodzakelijk 
voor een effectieve behandeling, maar is een uitdaging voor zowel 
patiënten als zorgverleners. Niet-naleving kan leiden tot hogere 
morbiditeit en mortaliteit. De rol van GV bij het volgen van de 
adviezen wat betreft voeding en vocht is bij deze patiëntengroep 
nog niet voldoende onderzocht en evenmin is de impact van de 
sociaal-economische achtergrond (SES) van patiënten op deze 
relatie goed in kaart gebracht. Daarom hebben we deze verbanden 
onderzocht met behulp van een multidimensionaal instrument om 
negen GV-domeinen te beoordelen om uitgebreid inzicht te krij-
gen in de capaciteiten en beperkingen van GV met betrekking tot 
therapietrouw. We vonden dat het niet hebben van voldoende in-
formatie om met de gezondheid om te gaan (gezondheidsgeletterd-
heid vragenlijst vraag 2 - HLQ2), minder actief zijn in het zorgen 
voor de eigen gezondheid (HLQ3) en minder in staat zijn om actief 
met zorgverleners om te gaan (HLQ6), samenhingen met het niet 
naleven van adviezen voor voeding en vochtinname. Bovendien 
modereerde SES het verband tussen GV (omgaan met zorgverleners 
(HLQ6), navigeren door het gezondheidszorgsysteem (HLQ7) en 
gezondheidsinformatie goed genoeg begrijpen om te weten wat te 
doen (HLQ9)) en niet-volgen van adviezen wat betreft voeding en 
vochtinname. Onze bevindingen wijzen op de noodzaak van meer 
aandacht voor de GV-behoeften en -beperkingen bij gedialyseerde 
patiënten om hun therapietrouw te verbeteren, rekening houdend 
met hun sociaal-economische status.

In Hoofdstuk 4 wordt de rol van depressie en angst in de relatie 
tussen GV en zelf-gerapporteerde dieettrouw onderzocht. Lage 
GV, depressie en angst komen vaak voor bij dialyse-patiënten en 
hebben allemaal een negatief effect op gezondheidsuitkomsten. 
We onderzochten of depressie en angst de samenhang van GV met 
niet-volgen van het dieetadvies mediëren. We vonden dat patiënten 
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met een matige GV meer kans hadden om het dieetadvies niet te 
volgen dan patiënten met een hoge GV. Patiënten die symptomen 
van depressie of angst rapporteerden, hadden meer kans om zich 
niet aan het dieet te houden. Correctie voor depressie en angst 
verzwakte het verband tussen GV en niet-volgen van het dieet, wat 
mediatie suggereert. Onze bevindingen wijzen op de noodzaak 
om de psychische problemen van patiënten te behandelen om de 
kans te vergroten dat deze zich aan het aanbevolen dieet houden.

Hoofdstuk 5 richt zich op GG-KvL-profielen bij gedialyseerde 
patiënten met variërende GV. Een CNZ die al verder gevorderd 
is, heeft een sterke invloed op de fysieke en mentale GG-KvL van 
patiënten. GV kan dit verband beïnvloeden, in het bijzonder voor 
bepaalde aspecten van GG-KvL. Het doel van deze studie was om 
de complexe profielen van GG-KvL te vergelijken bij gedialyseerde 
patiënten met lage, matige en hoge GG. We vonden dat patiënten 
met een lage GV een slechtere GG-KvL hadden dan patiënten met 
matige en hoge GV. De grootste verschillen tussen GV-groepen 
werden gevonden voor de schalen Effect van nierziekte, cognitieve 
functie, kwaliteit van sociale interactie, sociale steun, aanmoedig-
ing van dialysepersoneel, patiënttevredenheid, fysiek functioneren, 
pijn, emotioneel welzijn en sociaal functioneren. Onze bevindin-
gen wijzen op de noodzaak om de GV van dialyse-patiënten te 
vergroten en om de GV-responsiviteit van het gezondheidszorgsys-
teem te vergroten met als doel verslechtering van de GG-KvL van 
patiënten te voorkomen.

Hoofdstuk 6 richt zich op het verband tussen GV en fysieke en 
mentale GG-KvL. GV kan de GG-KvL in theorie sterk beïnvloeden, 
maar het onderzoek daarnaar is tot nu toe beperkt. Daarom zijn we 
nagegaan of GV verband houden met GG-KvL bij dialyse-patiënten, 
rekening houdend met hun leeftijd, geslacht en de mate van last 
als gevolg van comorbiditeit. We vonden dat patiënten met lage 
GV meer kans hadden op een lagere fysieke GG-KvL dan patiënten 
met hoge GV. Bovendien hadden patiënten met lage en matige GV 
meer kans op een slechtere mentale GG-KvL. Onze bevindingen 
impliceren dat CNZ-patiënten met lage GV specifieke aandacht 
moeten krijgen bij dialyse, wat kan worden bereikt door zorgver-
leners te ondersteunen in het identificeren van patiënten met lagere 
GV en in het hen bieden van meer ondersteuning en aandacht.

In Hoofdstuk 7 hebben we de samenhang tussen GV en een 
verandering in GG-KvL na 2 jaar onderzocht. De GG-KvL zal 
waarschijnlijk verslechteren met de progressie van CNZ. Deze ve-
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randering kan erger zijn bij lage GV, maar het onderzoek hiernaar 
is beperkt. We vonden dat patiënten met lage GV een slechtere 
GG-KvL hadden bij de eerste meting dan patiënten met hoge GV, 
maar lage GV hing niet significant samen met verslechtering van 
mentale of fysieke GG-KvL na twee jaar. Dit laat zien dat patiënten 
met lage GV een achterstand houden wat betreft hun GG-KvL en 
dat het gezondheidszorgsysteem niet adequaat lijkt te voorzien in 
de behoeften van patiënten met lage GV. Daarom moeten patiënten 
met lagere GV beter worden ondersteund om hen te helpen hun 
kwaliteit van leven te behouden.

In Hoofdstuk 8 bespreken we de belangrijkste bevindingen van 
dit proefschrift en methodologische kwesties, en beschrijven we 
de implicaties van deze bevindingen voor zorg, beleid en toekom-
stig onderzoek. We vonden dat GV verband hielden met slechtere 
gezondheidsuitkomsten. Dit proefschrift levert nieuwe kennis over 
de samenhang tussen specifieke GV-domeinen en het niet-vol-
gen van adviezen over voeding en vochtinname en over de rol van 
mediërende (depressie, angst) en modererende factoren (SES) in 
deze samenhang. Bovendien levert het nieuwe kennis over het 
verband tussen GV en GG-KvL vanuit verschillende perspectieven. 
De resultaten zoals beschreven in dit proefschrift voegen kennis 
toe over de invloed van GV bij CNZ-patiënten. Ze laten zien dat het 
nodig is om patiënten met een lage GV op alle niveaus te onders-
teunen door hen te helpen actiever in contact te komen met zorg-
verleners; door hun sociale steun te versterken; door mondelinge 
en schriftelijke gezondheidsinformatie te vereenvoudigen; door de 
communicatievaardigheden van zorgverleners te verbeteren; en 
door veranderingen in het gezondheidszorgsysteem door te voeren 
(bijvoorbeeld wat betreft personeel en financiën) om GV-respon-
sieve patiëntgerichte zorg te leveren. Toekomstig onderzoek moet 
een antwoord bieden op verschillende lacunes die nog bestaan 
wat betreft dit onderwerp, bijvoorbeeld wat betreft de effectiviteit 
van GV-interventies, de mechanismen die GV verbinden met ge-
zondheidsuitkomsten, en de rol van modererende en mediërende 
factoren in deze relatie.
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Zhrnutie

Chronická obličková choroba (CHOCH) je jedným z hlavných prob-
lémov verejného zdravia celosvetovo a jej prevalencia neustále 
stúpa. CHOCH je spojená so zvýšenou morbiditou a mortalitou. 
Toto zaťaženie zostáva vysoké, napriek značnému úsiliu, ktoré 
sa vynaložilo na boj s príčinami a dôsledkami CHOCH. Mnoho 
pacientov s CHOCH má nízku zdravotnú gramotnosť (ZG), čo ich 
robí ešte zraniteľnejšími voči nepriaznivým zdravotným výsledkom. 
ZG je multidimenzionálny koncept pozostávajúci z individuálnych 
zručností v prístupe, porozumení, hodnotení a aplikácii informácií 
o zdraví. Tieto zručnosti sa uplatňujú v zložitých zdravotných situ-
áciách a prostredníctvom spolupráce s poskytovateľmi zdravotnej 
starostlivosti. Nízka ZG bráni pacientom v efektívnom manažovaní 
ochorenia a v prístupe k účinnej zdravotnej starostlivosti a v be-
nefitovaní z nej. Toto je jedna z príčin nerovnosti v zdraví, ktorej 
by sa dalo predísť. Preto môže zlepšenie zručností ZG a schopnosti 
systému zdravotnej starostlivosti reagovať na potreby pacientov 
s nízkou ZG prispieť k lepším výsledkom súvisiacim so zdravím 
u všetkých dialyzovaných pacientov. V tejto práci sme sa zamerali 
na skúmanie vzťahu medzi multidimenzionálnou ZG a nedodr-
žiavaním diéty a príjmu tekutín a kvalitou života súvisiacou so 
zdravím (KŽSZ) u dialyzovaných pacientov.

Kapitola 1 stručne predstavuje CHOCH z klinického hľadiska: 
jej etiológiu, štádiá, priebeh a liečbu. Predstavujeme ju tiež z po-
hľadu verejného zdravia, čo sa týka jej výskytu a úmrtnosti, aby 
sme ilustrovali jej viacnásobnú záťaž. Ďalej predstavujeme koncept 
ZG: ako je konceptualizovaný a meraný a aké sú praktické dôsled-
ky tohto konceptu pre systém a politiky zdravotnej starostlivosti. 
Ďalej sú opísané dopady nízkej ZG na pacientov s CHOCH a ich 
ukazovatele súvisiace so zdravím. Nakoniec sú naformulované 
výskumné otázky.

Kapitola 2 popisuje metodológiu štúdií prezentovaných v tejto 
dizertačnej práci. Dizertačná práca je založená na prierezových 
a longitudinálnych údajoch od dialyzovaných pacientov na Sloven-
sku. Táto veľká celonárodná reprezentatívna vzorka bola zložená 
z pacientov starších ako 18 rokov, ktorí boli dialyzovaní minimálne 
90 dní, rozumeli slovenskému jazyku a boli bez akútneho interku-
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rentného ochorenia alebo psychiatrickej diagnózy. Údaje boli zís-
kané pomocou dotazníkov a klinických záznamov a analyzované 
pomocou rôznych štatistických postupov v SPSS.

V kapitole 3 sa zameriavame na vzťah medzi multidimenzio-
nálnou ZG a diétnou a tekutinovou non-adherenciou. Správne 
dodržiavanie odporúčaní je nevyhnutné pre efektívnu liečbu, ale 
je náročné pre pacientov, ako aj pre poskytovateľov zdravotnej 
starostlivosti. Nedodržiavanie odporúčaní môže viesť k vyššej mor-
bidite a mortalite. Úloha ZG v dodržiavaní diéty a príjmu teku-
tín u tejto skupiny pacientov ešte nebola dostatočne preskúmaná 
a ani vplyv socio-ekonomického statusu (SES) pacientov na tento 
vzťah. Preto aby sme priniesli komplexný pohľad na kapacity a ob-
medzenia ZG vo vzťahu k adherencii sme tieto asociácie skúmali 
pomocou multidimenzionálneho nástroja na posúdenie deviatich 
domén ZG. Zistili sme, že nedostatok informácií na manažovanie 
zdravia (HLQ2), nižšia aktivita v manažovaní zdravia (HLQ3) a niž-
šia schopnosť aktívne spolupracovať s poskytovateľmi zdravotnej 
starostlivosti (HLQ6) boli asociované s non-adherenciou k diét-
nym a tekutinovým odporúčaniam. Okrem toho SES moderoval 
vzťah medzi ZG (zapojenie poskytovateľov zdravotnej starostlivos-
ti (HLQ6), navigácia v systéme zdravotnej starostlivosti (HLQ7) 
a porozumenie zdravotným informáciám dostatočne dobre na to, 
aby vedeli, čo robiť (HLQ9)) a diétnou a tekutinovou non-adheren-
ciou. Naše zistenia poukazujú na dôležitosť zaoberať sa potrebami 
a obmedzeniami ZG u dialyzovaných pacientov s cieľom zlepšiť ich 
adherenciu, berúc do úvahy ich socio-ekonomický status.

Kapitola 4 skúma úlohu depresie a úzkosti vo vzťahu medzi ZG 
a subjektívne hodnotenou adherenciou k diéte. Nízka ZG, depre-
sia a úzkosť sú bežné u dialyzovaných pacientov a všetky nega-
tívne ovplyvňujú ukazovatele súvisiace so zdravím. Skúmali sme, 
či depresia a úzkosť mediujú vzťah medzi ZG a non-adherenciou 
k diéte. Zistili sme, že pacienti so strednou ZG mali väčšiu pravde-
podobnosť non-adherencie k diétnym odporúčaniam než pacienti 
s vysokou ZG. U pacientov, ktorí uvádzali príznaky depresie ale-
bo úzkosti bola väčšia pravdepodobnosť non-adherencie k diéte. 
Pridanie depresie a úzkosti do modelu zredukovalo vzťah medzi 
ZG a nedodržiavaním diéty, čo naznačuje mediáciu. Naše zistenia 
poukazujú na potrebu liečiť psychické ťažkosti pacientov, aby sa 
zabezpečila primeraná adherencia k odporúčanej diéte.

Kapitola 5 sa zameriava na profily KŽSZ u dialyzovaných pacien-
tov s rôznou ZG. Pokročilá CHOCH silne ovplyvňuje fyzickú a psy-
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chickú KŽSZ pacientov. ZG môže ovplyvňovať tento vzťah, najmä 
určité aspekty KŽSZ. Cieľom tejto štúdie bolo porovnať komplexné 
profily KŽSZ u dialyzovaných pacientov s nízkou, strednou a vyso-
kou ZG. Zistili sme, že pacienti s nízkou ZG mali horšiu KŽSZ ako 
pacienti so strednou a vysokou ZG. Najväčšie rozdiely medzi ZG 
skupinami boli zistené pre škály Vplyv ochorenia obličiek, Kogni-
tívne funkcie, Kvalita sociálnej interakcie, Sociálna opora, Podpora 
od personálu na dialýze, Spokojnosť pacienta, Fyzické fungovanie, 
Bolesť, Emocionálna pohoda a Sociálne fungovanie. Naše zistenia 
poukazujú na potrebu zvýšiť kapacity ZG u dialyzovaných pacien-
tov, ako aj na potrebu zvýšiť schopnosť zdravotníckeho systému 
reagovať na ZG s cieľom zachovať KŽSZ pacientov.

Kapitola 6 sa zameriava na súvislosť medzi ZG a fyzickou a men-
tálnou KŽSZ. ZG môže silne ovplyvniť KŽSZ, ale dôkazov je zatiaľ 
málo. Preto sme hodnotili, či ZG súvisí s KŽSZ u dialyzovaných 
pacientov, pričom sme brali do úvahy ich vek, pohlavie a úroveň 
záťaže v dôsledku komorbidity. Zistili sme, že pacienti s nízkou 
ZG mali väčšiu pravdepodobnosť nižšej fyzickej KŽSZ ako pacienti 
s vysokou ZG. Okrem toho u pacientov s nízkou a strednou ZG bola 
väčšia pravdepodobnosť, že budú mať horšiu mentálnu KŽSZ. Naše 
zistenia naznačujú, že pacientom s CHOCH na dialyze a s nízkou 
ZG by sa mala venovať osobitná pozornosť, čo možno dosiahnuť 
zvýšením schopnosti poskytovateľov zdravotnej starostlivosti 
identifikovať a rozpoznať pacientov s nižšími schopnosťami ZG 
a ponúknuť týmto pacientom viac podpory a pozornosti.

V  kapitole 7 sme hodnotili súvislosť medzi ZG so zmenou 
v KŽSZ po 2 rokoch. KŽSZ má tendenciu sa zhoršovať s progresiou 
CHOCH. Táto zmena môže byť výraznejšia v prípadoch nízkej ZG, 
ale dôkazov o tom je málo. Zistili sme, že pacienti s nízkou ZG mali 
na začiatku horšiu KŽSZ v porovnaní s pacientmi s vysokou ZG, 
ale nízka ZG nebola významne spojená so zhoršením mentálnej 
alebo fyzickej KŽSZ po dvoch rokoch. Naše výsledky naznačujú, 
že pacienti s nižšou ZG zostávajú v znevýhodnenej pozícii pokiaľ 
ide o ich KŽSZ a zdá sa, že systém zdravotnej starostlivosti nerieši 
potreby pacientov s nízkou ZG dostatočne. Pacienti s nižšou ZG by 
preto mali byť viac podporovaní, s cieľom napomôcť im v udržaní 
kvality života.

V kapitole 8 diskutujeme hlavné zistenia prezentované v tejto 
dizertačnej práci a metodologické otázky, a popisujeme implikácie 
našich zistení pre zdravotnícku prax, politiky a budúci výskum. 
Zistili sme, že ZG súvisí s horšími ukazovateľmi súvisiacimi so 
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zdravím. Táto práca prináša nové poznatky o súvislosti medzi špe-
cifickými doménami ZG a non-adherenciou k diéte a príjmu tekutín 
a o úlohe mediujúcich (depresia, úzkosť) a moderujúcich faktorov 
(SES) v tomto vzťahu. Okrem toho prináša nové poznatky o vzťahu 
medzi ZG a KŽSZ z rôznych uhlov pohľadu. Zistenia prezentované 
v tejto dizertačnej práci dopĺňajú dôkazy o dopadoch ZG u pacien-
tov s COCH. Poukazujú na potrebu podporiť pacientov s nízkou 
ZG splnomocnením byť aktívnejšími v kontakte s poskytovateľmi 
zdravotnej starostlivosti; posilnením ich sociálnej podpory; zjed-
nodušením verbálnych a písaných informácií o zdraví; zlepšením 
komunikačných kapacít poskytovateľov zdravotnej starostlivosti; 
a uskutočňovaním zmien v systéme zdravotnej starostlivosti (napr. 
čo sa týka pracovnej sily a financií) s cieľom poskytovať starostli-
vosť zameranú na pacienta, ktorá reaguje na ZG. Budúci výskum 
by sa mal zaoberať rôznymi medzerami, ktoré v tejto téme stále 
existujú, napr. týkajúce sa účinnosti intervencií ZG, mechanizmov 
spájajúcich ZG s ukazovateľmi súvisiacimi so zdravím a týkajúce 
sa úlohy moderujúcich a mediujúcich faktorov v tomto vzťahu.
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