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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 association 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, patients
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

1. Introduction

Chronic kidney disease (CKD) is a serious public health problem worldwide [1,2]. In
the last 30 years, the global prevalence of CKD has increased by almost 30%, resulting in
a prevalence of 9.1% in 2017 [3]; additionally, the global incidence of stage 5 CKD has in-
creased rapidly [4]. 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 [5], and with a higher burden observed in countries with a lower level of
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socioeconomic development and poorer access to healthcare [2]. It considerably affects
patients’ lives due to its symptom 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 [6].

Health-related quality of life (HRQoL) is an important health outcome, especially in pa-
tients who live with a chronic condition. HRQoL in patients with CKD is lower than that of
the general population [7], and it tends to decrease with the progression of the disease [8,9].
Impaired kidney function affects patients” HRQoL by means of symptom burden, such
as frailty, fatigue, pain, poorer physical functioning, weakness and cramps [10-12]. Many
other factors are associated with HRQoL, such as the type of renal replacement therapy [13];
type of vascular access [14]; dialysis effectiveness [15]; comorbidity [16]; social support [17];
marital and socioeconomic status [18]; coping strategies [19]; and psychological well-being,
e.g., depression and anxiety [20,21]. Additionally, poor HRQoL is associated with higher
morbidity and increased risk of mortality in dialysed patients [22].

Health literacy (HL) is the ability to access, understand, appraise and apply health
information to prevent illnesses and to maintain health during the course of life [23]. It is a
multidimensional factor that covers several competencies related to searching for health
information, self-management and cooperation with healthcare providers [24]. Low HL
is common in dialysed patients [25,26] and is associated with poorer HRQoL [27-29]. All
aforementioned studies reported significant associations of low HL with poorer mental and
physical HRQoL in dialysed patients [27] and also in patients in earlier stages of the disease
(3-5 stage) [28]. Our previous study [29] 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 [30] 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 patients with type 2 diabetes [31]
and asthma [32], 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.

2. Materials and Methods
2.1. 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 patients 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 [25,26].

Data were obtained from patients using questionnaires, and from the medical database,
i.e., the European Clinical Database, by extracting them (EuClid5; [33]). 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 identification 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 University (15N /2017) and the Ethics Committee of
FMC-dialysis services.
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2.2. Measures

Health-related quality of life was measured using the Kidney Disease Quality of
Life-Short Form (KDQoL-SF 1.3) [34]. 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 [35,36]. To obtain
information on a change in HRQoL, we computed the mean difference between baseline
and follow-up PCS and MCS data and dichotomized this variable as stable or improved vs.
deteriorated HRQoL. Deteriorated HRQoL comprised the group whose scores decreased
by 0.5 standard deviation (SD [37]) 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, [38]), a
multidimensional tool for measuring HL [39]. 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 [40], 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 [41]. 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 included 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. arte-
riovenous fistula) and haemodialysis effectiveness based on eKt/V with a cut-off of 1.4
(£1.4 insufficient dialysis effectiveness vs. >1.4 sufficient dialysis effectiveness [15]). We
used baseline clinical data in the further analyses.

2.3. Statistical Analyses

First, we assessed the sociodemographic characteristics of the sample and the preva-
lence 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 cate-
gories with deteriorated HRQoL, and also used logistic regression analysis. We adjusted
the analyses for CCI (continuous-level variable), vascular 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 for statistical significance. We repeated the
analysis excluding deceased patients (n = 89) as a form of sensitivity analysis. Statistical
analyses were performed with SPSS v. 23.0 for Windows [42].

3. Results
3.1. Baseline and Follow-Up Characteristics

We included 567 patients on maintenance dialysis. Follow-up information was ob-
tained on 413 dialysed patients; 154 patients were lost to follow-up due to various reasons
specified in the flow chart (Figure 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 insufficient dialysis effectiveness. 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
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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 1).

Assessed for eligibility
Patients from 20 dialysis
clinics in Slovakia,
n=1177

us
——— > - not meeting the eligibility criteria
n=368

Eligible
n=809
Excluded

- disagreed to participate, n=222

—>

Agreed to participate
n= 567

 —

Final baseline sample
n=542

- death, transplantation, hospitalisation,
vacation, n=20

Baseline data collection

Il

Excluded
- missing data on health literacy, n=25

Excluded
- transplantation, n=53

-disagreed to participate in follow-up
n=31

- unability to participate due to acute
illness, vacation, transfer to other
dialysis unit, n=39

Follow-up

- missing data on HRQoL, n=6

Final follow-up sample
n=413

Figure 1. Flow chart of the sample.

Table 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).

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+29
Health literacy
Low 128 (31.0%)
Moderate 221 (53.5%)
High 64 (15.5%)
HRQoL at baseline 1
Lower physical HRQoL 296 (71.7%)
Lower mental HRQoL 130 (31.5%)
Change in HRQoL 2
Deteriorated physical HRQoL 204 (49.4%)
Deteriorated mental HRQoL 169 (40.9%)

SD—standard deviation. ! HRQoL at baseline was dichotomised as 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. 2 Change 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.

3.2. 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% confidence interval, CI: 1.30-5.32) and mental HRQoL
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(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
findings are described in Table 2.

Table 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.

Model 1 (Crude) Model 2 (Adjusted)
Lower HRQoL at Baseline Lower HRQoL at Baseline
hysical mental physical mental
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Health literacy
Low 2.60 (1.33-5.10) ** 2.98 (1.43-6.27) ** 2.59 (1.30-5.32) ** 2.95 (1.39-6.23) **
Moderate 1.32 (0.74-2.36) 2.23 (1.10-4.54) * 1.34 (0.72-2.48) 2.16 (1.06-4.41) *
High Ref. Ref. Ref. Ref.

*p <0.05; ** p < 0.01; ref.: reference category.

3.3. Health Literacy and Deterioration in Health-Related Quality of Life

We did not find a significant 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 3). Repeating the
analysis with the exclusion of deceased patients yielded similar findings (Table 4).

Table 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.

Model 1 (Crude) Model 2 (Adjusted)
Deteriorated HRQoL Deteriorated HRQoL
physical mental physical mental
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Health literacy

Low 1.13 (0.62-2.07) 1.07 (0.58-1.96) 0.93 (0.49-1.75) 0.88 (0.46-1.67)
Moderate 1.00 (0.57-1.74) 0.98 (0.56-1.74) 0.91 (0.51-1.62) 0.90 (0.50-1.63)

High Ref. Ref. Ref. Ref.

Ref.: reference category.
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Table 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, patients from
20 dialysis clinics in Slovakia.

Model 1 (Crude) Model 2 (Adjusted)
Deteriorated HRQoL Deteriorated HRQoL
physical mental physical mental
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Health literacy

Low 1.00 (0.49-2.07) 0.86 (0.38-1.94) 0.87 (0.41-1.85) 0.70 (0.30-1.64)
Moderate 1.12 (0.58-2.17) 1.15 (0.56-2.39) 1.02 (0.52-2.02) 1.07 (0.50-2.27)

High Ref. Ref. Ref. Ref.

Ref.: reference category.

4. 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 treatment 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 [31] found that low HL was associated
with worsening HRQoL in patients with type 2 diabetes, especially regarding its mental
component. However, they used a different measurement tool to assess HL, the Brief
Health Literacy Survey, which contains three screening questions regarding functional
HL [43], whereas we used the much longer and multidimensional HLQ. Mancuso and
Rincon [32] found that lower HL, also measured using a one-dimensional HL measuring
tool, was associated with the worsening of the quality of life in asthma patients. However,
this association attenuated after the inclusion of other independent variables (asthma
knowledge and self-efficacy) in the analyses, implying the importance 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 interpretation of our results may also be that care does not sufficiently address
their needs to help them reduce their gap in HRQoL compared 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.

4.1. Strengths and Limitations

The strength of our study lies in the large and nationally representative study sample
of dialysed patients, the use of valid and reliable instruments to measure HL and HRQoL
and the longitudinal 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.



Int. |. Environ. Res. Public Health 2022, 19, 620 7 0of9

References

4.2. Implications

Our finding that low HL is associated with worse HRQoL in dialysed 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 patients 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 understand 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 [44,45]. 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 interventions 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 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.

5. Conclusions

Lower HL is associated with worse HRQoL in dialysed patients, but HL is not as-
sociated 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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