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125Health literacy and health-related outcomes in dialysed patients

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
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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.

Chapter 8 / General Discussion
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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 
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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 

Chapter 8 / General Discussion



142

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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