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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.

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

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

                    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.

Health literacy and health-related outcomes in dialysed patients
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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
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