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Background and Purpose: The COVID-19 pandemic can cause psychological distress, and hemodialysis patients with chronic 
kidney disease may be particularly vulnerable. The aim of this study is to investigate anxiety levels among patients undergoing 
hemodialysis during the COVID-19 pandemic and to explore the relationship between health literacy and anxiety.
Methods: This study recruited 149 hemodialysis patients from two hospitals between July 16th and July 31st, 2021. Patient data were 
collected using questionnaires on general characteristics, health literacy, generalized anxiety, and coronavirus disease-related anxiety. 
We used the Coronavirus Anxiety Scale (CAS) and the Korean version of the Generalized Anxiety Disorder (GAD) scale to evaluate 
the anxiety symptoms of the patients. Statistical analyses were performed using descriptive statistics, t-test, Mann–Whitney U-test, 
one-way ANOVA, Kruskal-Walli’s test and Spearman’s rank correlation.
Results: The results showed that health literacy increased with decreasing age and increasing educational level among patients who 
source health information from the internet and among patients without comorbidities. Patients with comorbidities showed high levels 
of general anxiety. Patients who search for health information for ≥1 hour had high levels of coronavirus disease-related anxiety. Both 
CAS and GAD showed a significant negative correlation with the sub-domains of health literacy, except for critical health literacy.
Conclusion: The results of this study highlight the need for a follow-up study on whether health literacy programs will reduce the 
anxiety levels of patients undergoing hemodialysis during infectious disease outbreaks. In addition, provision of social support for 
patients with comorbidity is essential for reducing their anxiety levels during disease outbreaks.
Keywords: end-stage kidney disease, anxiety, health literacy, coronavirus disease-19, pandemics

Introduction
The number of Korean hemodialysis patients with chronic kidney disease has tripled from 33,427 in 2008 to 117,398 in 
2019. This is expected to continue increasing due to the aging population and a rise in chronic diseases such as 
hypertension and diabetes.1 Hemodialysis patients have higher risk of mental health issues like depression and anxiety 
due to restricted physical activity2 and lack of social support.3 Previous studies indicate anxiety rates of 13–41%, more 
than double that of the general population.4,5

The coronavirus disease (COVID-19) pandemic has a huge impact on patients with chronic disease.6 The period 
during which infectious diseases occur widely, such as COVID-19, may be closely related to psychological and mental 
illness symptoms.7 Patients undergoing hemodialysis are vulnerable to COVID-19 infection owing to a combination of 
several risk factors, including reduced immune function due to uremia, high blood pressure, underlying diseases such as 
diabetes, and old age. In addition, regardless of whether there is an outbreak of infectious diseases or not, patients who 
require hemodialysis need to visit medical institutions regularly and receive treatment for about 4 hours in a dialysis 
room. This increases their risk for anxiety and elevates their psychological burden.8 Therefore, it is important to identify 
mental instability in patients undergoing hemodialysis during a pandemic and relieve their mental stress.
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As social distancing continues to mitigate the spread of COVID-19, the public is increasingly acquiring information 
through non-face-to-face media such as television, radio, smartphones, and computers.9 Recent reports have indicated 
that during a pandemic, media reports tend to focus more on the damage caused by the spread of the infectious disease 
than on providing accurate information on the symptoms of the disease.10,11 This trend often aggravates public anxiety 
and panic. Therefore, healthcare professionals emphasize the importance of an individual’s ability to obtain and under
stand accurate health information.11,12 Previous studies have demonstrated that health literacy affects health behavior.13 

In addition, it has been reported that patients with low health literacy who have chronic diseases show poor self- 
management of the diseases and have high levels of depression and anxiety.14,15 Additionally, increasing age is 
associated with increased difficulty in reading and understanding health information. It has been reported that people 
with underlying chronic diseases need more information and understanding of health behavior than those without.16 It is 
very important for CKD patients undergoing hemodialysis during a pandemic to understand dialysis-related information, 
such as regular dialysis treatment, dietary management, medication, and dialysis blood vessel management, as well as 
COVID-19 infection prevention measures, to make appropriate health-related decisions. This means that patients 
undergoing hemodialysis require a higher level of health literacy than the general population.17 However, the average 
age of hemodialysis patients in Korea is 62 years old, with a high proportion of elderly patients.18 And it could be 
expected that there will be difficulties in understanding health information due to various physical symptoms caused by 
chronic kidney disease.2,19

Several previous studies have confirmed the correlation between different variables and the anxiety and health literacy 
levels of patients undergoing hemodialysis8,17,20–22 However, the health literacy and anxiety levels of patients undergoing 
hemodialysis during the pandemic were not investigated in these studies. Therefore, the aim of the present study was to 
investigate the anxiety and health literacy levels of patients undergoing hemodialysis during the COVID-19 pandemic, 
and to confirm the relationship between anxiety and health literacy among them. We believe that the results of this study 
could be used as evidence for the establishment of psychological and social support programs for patients undergoing 
hemodialysis during the other pandemic.

Materials and Methods
Study Design
This was a cross sectional survey study conducted to determine the health literacy and anxiety levels of patients 
undergoing hemodialysis during the COVID-19 pandemic, and to analyze the correlation between health literacy and 
anxiety.

Sample
The participants were patients aged ≥19 years old who receive dialysis in the hemodialysis rooms of two general 
hospitals located in two cities in Korea and agreed to participate in this study. We conveniently recruited patients who 
receive hemodialysis twice a week. Patients who were hospitalized or had a history of psychiatric illness, patients who 
tested positive for COVID-19, and patients with a history of COVID-19 infection were excluded. Regarding the number 
of participants, the minimum number of samples required for correlation was calculated using the G power software 
(version 3.1.9.4, Department of Psychology, University of Düsseldorf, Düsseldorf, Germany, 2019). Based on the 
information on previous studies,3,22,23 we performed a two-sided calculation at a significance level of 0.05, using an 
effect size of 0.3 and a power of 0.95. The results indicated that the required sample size was 143 participants. 
Considering a 20% dropout rate, we distributed the survey questionnaire to 180 patients.

Data Collection Procedures and Ethical Considerations
This study was conducted from 16 July 2021 to 31 July 2021 after receiving institutional review board approval from the 
two medical institutions (Hallym University Kangnam Sacred Heart Hospital; HKS 2021-06-010, Hallym University 
Sacred Heart Hospital; HALLYM 2021-06-006-001). The lead researcher for this study and head nurse of the institutions 
provided explanations and distributed consent forms to the eligible patients. After receiving sufficient explanation of the 
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study, patients who agreed to participate in the study signed and submitted the consent forms. Information that could 
identify the patients were not collected. The collated data were kept in a file with a separate lock, restricting access to 
non-researchers.

Measures
Demographic and Clinical Characteristics of the Participants
The general characteristics questionnaire consisted of questions on 10 items, including gender, age, type of household, 
education level, employment status, mode of commute to the hospital, COVID-19 related quarantine experience, status 
of completion of secondary COVID-19 vaccination, main source of health information, including those related to 
COVID-19, and time spent acquiring health information. We classified the age of the participants into < 60, 60–69, and 
≥70 years old age groups, whereas type of household was classified into single-person households and households with 
cohabitants. We also investigated employment status and mode of commute to the hospital (including public 
transportation) at the time of the survey. In addition, we investigated whether the participants experienced quarantine 
due to COVID-19 or not. Regarding COVID-19 vaccination status, the participants were classified into those who 
completed the second COVID-19 vaccination and those who did not. The main sources of health information were 
classified into four categories: television and/or radio, internet, paper prints (newspapers, books, magazines), and 
healthcare workers such as doctors and nurses. Time spent acquiring health information was classified into an average 
of less than 1 hour and more than 1 hour per day. Regarding clinical characteristics, hemodialysis maintenance period 
and comorbidities were analyzed. Hemodialysis maintenance period was classified as < 3 years, 3–7 years, and ≥ 7 
years. Regarding comorbidities, patients diagnosed with a disease other than the cause of CKD were classified as 
patients with a comorbidity.

Health Literacy
We used the 14-item Functional, Communicative, and Critical Health Literacy (FCCHL) tool, which was developed by 
Ishikawa24 for the measurement of health literacy in patients with diabetes, and modified by Kristian,20 to measure the 
health literacy of the participants in terms of function, communicative, and critical thinking. Linguistic validation was 
achieved by having two nursing professors translate Kristian’s revised FCCHL tool into Korean. The researchers 
reviewed and supplemented the translation by examining whether there were any items that needed to be corrected 
owing to the loss of meaning in translation and cultural differences, and whether the items were composed of clear 
sentences that are easily understood.25 The Korean version of the FCCHL was then translated back into English by 
a nursing professor and a linguist fluent in Korean and English. To check the validity of the questions in the Korean 
version of the FCCHL tool, we checked the validity index of the questions by presenting them to three adult nursing 
doctors, one doctor of nephrological medicine, and two head nurses in the hemodialysis department. Five evaluators 
evaluated the 14 items using a 4-point Likert scale. Four points indicated “very valid”, whereas 1 point indicated “not 
valid”. The item content validity index, which evaluates the ratio of items rated 3 or 4 points, was found to be 0.80 or 
higher for all items.26

In the FCCHL, functional literacy is measured using five questions and responses are provided using a 4-point 
Likert scale, with answers ranging from “not at all” (4 points) to “frequently” (1 point). Communicative literacy 
(CmHL) and critical health literacy (CHL) are measured using five and four questions, respectively, and responses are 
provided using a 4-point Likert scale. The responses range from “easy” (4 points) to “difficult” (1 point). Higher 
scores indicate higher health literacy. Cronbach’s α related to function, communicative, and critical thinking, which 
are the sub-domains of health literacy, were 0.84, 0.77, and 0.65, respectively, at the time of the development of the 
FCCHL, whereas that for the FCCHL was 0.78. In the present study, Cronbach’s α for health literacy related to 
function, communicative, and critical thinking were 0.88, 0.89, and 0.94, respectively, whereas that for FCCHL 
was 0.93.
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Anxiety
Coronavirus Anxiety Scale 
We used the Coronavirus Anxiety Scale (CAS) created by Lee27 to measure COVID-19-related anxiety. CAS is a tool 
developed for the measurement of physical dysfunction associated with COVID-19. The Korean version of this tool has 
been validated.28 The CAS includes responses to questions regarding experiencing physical symptoms, such as dizziness, 
sleep disturbance, lethargy, decreased appetite, and abdominal pain, when media information about COVID-19 is 
received over the past two weeks. The CAS includes five questions, and each item was measured using a 5-point 
Likert scale. Responses range from “no” (0 points) to “almost every day for the past 2 weeks” (4 points). A total score of 
9 or more indicates dysfunctional anxiety. Cronbach’s α for the CAS at the time of development was 0.93, whereas that in 
the present study was 0.88.

Generalized Anxiety Disorder 
The Korean version of the Generalized Anxiety Disorder (KGAD), which was developed by Spitzer29 and 
translated by Seo et al,30 was used for the screening and diagnosis of generalized anxiety disorder in the present 
study. The KGAD focuses on how disturbed a patient has been by anxiety over the past two weeks. Each item is 
measured using a 4-point Likert scale, with answers ranging from 0 for “not at all disturbed” to 3 for “disturbed 
almost every day”. The total score ranges from a minimum of 0 to a maximum of 21, with higher scores 
indicating higher levels of anxiety. The cut-off value for generalized anxiety is 10 points, with a score of 5 or 
higher indicating mild anxiety, 10 or higher indicating moderate anxiety, and 15 or higher indicating severe 
anxiety. Cronbach’s α for the KGAD at the time of development was 0.92, and whereas that in the present study 
was 0.89.

Data Analysis
Data analysis was performed using SPSS version 22 (IBM Corp., Armonk, NY, USA). Patient characteristics, health 
literacy, CAS and KGAD score were analyzed and the results are presented as percentages, mean standard deviations, 
medians and interquartile ranges (25th to 75th percentile). We confirmed the normality of the distribution of 
continuous variables using the Kolmogorov–Smirnov test. Differences in health literacy and anxiety levels were 
analyzed according to the characteristics of the participants using the t-test, Mann–Whitney U-test, one-way ANOVA, 
Kruskal–Wallis test. The correlation between health literacy and anxiety was analyzed using Spearman’s rank 
correlation coefficients.

Results
Demographic and Clinical Characteristics of the Participants
The questionnaires were distributed to a total of 180 patients. Of these, 31 returned questionnaires with 
incomplete responses. Thus, a total of 149 patients were finally analyzed. The average age of the respondents 
was 63.93 years and 50.3% of them were male. Regarding the type of household, 22.1% of the respondents were 
from single-person households. Regarding the education level, the highest percentage of participants had 10–12 
years of education. Regarding employment status and mode of commute, 81.2% of the respondents were 
unemployed, whereas 55.7% used public transportation to commute to the hospital. Regarding COVID-19- 
related variables, 8.1% of the respondents experienced quarantine due to COVID-19, whereas 55.5% of them 
completed the second COVID-19 vaccination. Regarding the acquisition of health information, 72.5% of the 
respondents answered that they use the television or radio, whereas 59.7% spend less than 1 hour acquiring 
health information. The average hemodialysis maintenance period of the respondents was 6.22 years, and 79.9% 
of them had comorbidities (Table 1).
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Health Literacy and Anxiety Levels
Regarding health literacy, the literacy score for the functional health literacy sub-domain was 14.03± 4.52, that for 
CmHL was 14.01±4.13, and that for CHL 9.97±3.77.

The CAS median and quartile range were 0 (0–1.0) and the proportion of patients with physical dysfunctional anxiety 
(score ≥ 9 points) was 1.4%. The average KGAD median and quartile range were 0 (0–4.0) and the proportion of patients 
with anxiety (score ≥ 10 points) was 4.7% (Table 2).

Table 1 Demographic and Clinical Characteristics of the Participants (n= 149)

Variables Category N (%), M ± SD

Gender Male 75 (50.3)
Female 74 (49.7)

Age, years 63.73 ± 10.02

< 60 12 (8.1)
60–69 34 (22.8)

≥ 70 59 (39.6)

Type of household Single 33 (22.1)
Cohabitants 116 (77.9)

Education level, years ≤ 6 16 (10.7)
7–9 20 (13.4)

10–12 74 (49.7)

≥13 39 (26.2)
Employment status Employed 28 (18.8)

Unemployed 121 (81.2)

Mode of commute to the hospital Personal 66 (44.3)
Public 83 (55.7)

COVID-19 related quarantine experience Yes 12 (8.1)

No 137 (91.9)
COVID-19 2nd Vaccination Completed Yes 82 (55.0)

No 67 (45.0)

Main source of health information Television, radio 108 (72.5)
Internet 41 (27.5)

Print (book, newspapers) 6 (4.0)

Health care provider 25 (16.8)
Average health information acquiring time, per day < 1 hour 89 (59.7)

≥ 1 hour 60 (40.3)

Hemodialysis maintenance period, years 6.22 ± 4.95
< 3 45 (30.2)

3–7 48 (32.2))

≥ 7 56 (37.6)
Comorbidity Yes 119 (79.9)

No 30 (20.1)

Abbreviations: M, mean; SD, Standard deviation.

Table 2 Subject’s Health Literacy and Anxiety Level (n= 149)

Variables Category N (%) M ± SD Median, IQR

Health literacy Functional health literacy 14.03 ± 4.52

Communicative health literacy 14.01 ± 4.13
Critical health literacy 9.97 ± 3.77

FCCHL 38.01 ± 0.61

(Continued)
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Differences in Health Literacy and Anxiety Levels According to the General 
Characteristics of the Participants
There were significant differences in the FCCHL scores of the participants according to age (F=8.085, p < 0.001), 
educational level (F=11.163, p < 0.001), acquisition of information through the internet (F= −3.254, p < 0.001), and 
presence or absence of comorbidities (t=3.143, p=0.002) (Figure 1). Functional health literacy, CmHL, CHL levels were 
higher when the age of participants was lower; the higher the education level, the higher the health literacy level in all 
sub-domains. The group obtaining health-related information through the internet and that without comorbid diseases 
showed high health literacy levels in all sub-domains (Supplementary Table 1).

The CAS of the respondents differed according to time spent acquiring health information. Patients who spent >1 hour 
acquiring health information had high levels of anxiety (z = −2.472, p = 0.013). The level of generalized anxiety 
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Figure 1 Comparison of health literacy according to the general characteristics of the participants (n= 149). Boxplot showing the comparison of health literacy between 
(a) Gender, (b) Age, (c) Household type, (d) Educational year, (e) Employment status, (f) Comorbidity, the main source of information (g) TV or radio, (h) Internet, (i) 
Prints, (j) healthcare provider, (k) information searching time, and (l) Hemodialysis maintenance period. The p values of independent variables significant in t-test or one- 
way analysis of variance were shown in the figure. All data points can be seen as scattered dots overlying the boxplot. 
Abbreviations: FCCHL, functional, communicative and critical health literacy; HD, hemodialysis.

Table 2 (Continued). 

Variables Category N (%) M ± SD Median, IQR

Anxiety

CAS Dysfunctional anxiety 0 (0–1.0)
No (< 9) 147 (98.6)

Yes (≥ 9) 2 (1.4)

KGAD Generalized anxiety 0 (0–4.0)
Normal (0–4) 116 (77.9)

Mild (5–9) 26 (14.4)

Moderate (10–14) 7 (4.7)
Severe (15–21) 0

Abbreviations: CAS, Coronavirus anxiety scale; FCCHL, Functional, communicative and critical health 
literacy; IQR, Interquartile range; KGAD, The Korean version generalized anxiety disorder; M, mean; SD, 
Standard deviation.
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Table 3 Differences in Coronavirus Anxiety Scale and General Anxiety Disorder According to Generalized 
Characteristic (n= 149)

Variables N (%) CAS Z KGAD Score Z
Median (IQR) (p) Median (IQR) (p)

Gender −2.149 −1.895

Male 75 (50.3) 0.0 (0.0–0.0) (0.032) 0.0 (0.0–3.0) (0.058)
Female 74 (49.7) 0.0 (0.0–2.0) 1.0 (0.0–5.0)

Age, years 2.702 0.458
< 60 0.0 (0.0–0.0) (0.259) 0.0 (0.0–5.3) (0.795)

60–69 0.0 (0.0–1.0) 0.0 (0.0–3.5)

≥ 70 0.0 (0.0–2.0) 0.0 (0.0–4.0)

Cohabitant −0.092 −0.869

Yes 112 (75.2) 0.0 (0.0–1.0) (0.927) 0.0 (0.0–5.0) (0.385)
No 37 (24.8) 0.0 (0.0–1.0) 0.0 (0.0–3.75)

Education level, years 4.996 2.328
≤ 6 16 (10.7) 0.0 (0.0–2.75) (0.172) 1.0 (0.0–5.0) (0.507)

7–9 20 (13.4) 0.0 (0.0–2.75) 0.50 (0.0–6.0)

10–12 74 (49.7) 0.0 (0.0–1.0) 0.0 (0.0–4.0)
≥13 39 (26.2) 0.0 (0.0–0.0) 0.0 (0.0–2.0)

Employment status −0.236 −0.847
Employed 27 (18.1) 0.0 (0.0–1.0) (0.814) 0.0 (0.0–4.0) (0.397)

Unemployed 122 (81.9) 0.0 (0.0–1.0) 2.0 (0.0–4.0)

Transport to hospital −0.012 −0.019

Personal 66 (44.3) 0.0 (0.0–1.0) (0.990) 0.0 (0.0–4.0) (0.985)
Public 83 (55.7) 0.0 (0.0–0.75) 2.0 (0.0–4.0)

COVID-19 related quarantine experience −1.403 −0.259
Yes 12 (8.1) 0.50 (0.0–2.50) (0.161) 0.50 (0.0–2.75) (0.796)

No 137 (91.9) 0.0 (0.0–1.0) 0.0 (0.0–4.0)

COVID-19 2nd Vaccination Completed −0.760 −1.092

Yes 82 (55.0) 0.0 (0.0–1.0) (0.447) 0.0 (0.0–3.0) (0.275)

No 67 (45.0) 0.0 (0.0–1.0) 0.0 (0.0–5.0)

Sources of health information

Television, radio −0.855 −0.866
Yes 108 (72.5) 0.0 (0.0–1.0) (0.393) 0.0 (0.0–5.0) (0.386)

No 41 (27.5) 0.0 (0.0–0.50) 0.0 (0.0–3.0)

Internet −1.162 −0.757

Yes 41 (27.5) 0.0 (0.0–0.0) (0.245) 1.0 (0.0–5.0) (0.449)

No 108 (72.5) 0.0 (0.0–1.0) 0. 0 (0.0–4.0)

Print (book, newspapers) −0.189 −1.139

Yes 6 (4.0) 0.0 (0.0–1.75) (0.850) 3.5 (0.0–6.25) (0.255)
No 143 (96.0) 0.0 (0.0–1.0) 0.0 (0.0–4.0)

Health care provider −0.253 −0.166
Yes 25 (16.8) 0.0 (0.0–1.0) (0.800) 0.0 (0.0–5.0) (0.868)

No 124 (83.2) 0.0 (0.0–1.0) 0. 0 (0.0–4.0)

Average daily health information search time −2.472 −1.891

< 1 hour 89 (59.7) 0.0 (0.0–0.0) (0.013) 0.0 (0.0–3.75) (0.059)

≥ 1 hour 60 (40.3) 1.5 (0.0–2.25) 1.5 (0.0–5.0)

(Continued)
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significantly differed according to the presence or absence of comorbidities (z= −2.384, p = 0.017). However, there was no 
difference in the other general characteristics of the respondents (Table 3).

Correlation Between Health Literacy and Anxiety
Both the CAS and general anxiety of the respondents showed a significant negative correlation with the health literacy 
sub-domains except for CHL (Table 4).

Discussion
This purpose of this study, which was conducted during the ongoing COVID-19 pandemic (July 2021), was to identify 
factors that affect the anxiety levels of patients undergoing hemodialysis. The relationship between anxiety and health 
literacy was analyzed as well. Indino et al20 investigated the health literacy of Austrian patients undergoing hemodialysis. 
In that study, the CHL score of the participants was 14.0 points, functional health literacy was 15.2 points, and CmHL 
was 12.3 points. In the present study, the CHL score of the participants was 9.97 points, functional health literacy was 
14.03 points, and CmHL was 14.01 points. Health literacy scores related to communicative and critical thinking were 
higher in the previous study than in the present study. This is attributable to the difference between ages of the 
participants included in the two studies. The average age of participants in the present study was 63.7 years, whereas 
that of participants in the Kristian study was 54.4 years, which is significantly younger. In the present study, the health 
literacy of the patients undergoing hemodialysis during the COVID-19 pandemic differed according to age, education 
level, source of health information, and the presence or absence of chronic diseases.

The results of the present study showed that health literacy increased with decreasing age and increasing educational 
level among patients who source health information from the internet and those without comorbidities. Previous studies 

Table 3 (Continued). 

Variables N (%) CAS Z KGAD Score Z
Median (IQR) (p) Median (IQR) (p)

Duration on hemodialysis, years 2.651 1.883
< 3 28 (18.8) 0.0 (0.0–0.0) (0.266) 1.0 (0.0–5.25) (0.390)

3–7 49 (32.9) 0.0 (0.0–1.0) 0.0 (0.0–4.0)

≥ 7 30 (20.1) 0.0 (0.0–2.0) 0.0 (0.0–4.0)

Comorbidity −1.367 −2.384

Yes 119 (79.9) 0.0 (0.0–0.0) (0.172) 0.0 (0.0–0.0) (0.017)
No 30 (20.1) 0.0 (0.0–1.0) 1.0 (0.0–1.0)

Abbreviations: CAS, Coronavirus anxiety scale; IQR, Interquartile range; KGAD, The Korean version generalized anxiety disorder.

Table 4 Spearman Correlation Between Subject’s Health Literacy 
(Domain; Functional, Communicative and Critical Literacy) and Anxiety 
(Coronavirus Anxiety Scale, Generalized Anxiety Disorder)

FHL CmHL CHL FCCHL CAS KGAD

FHL 1

CmHL 0.504** 1
CHL 0.454** 0.806** 1

FCCHL 0.791** 0.886** 0.885** 1

CAS −0.188* −0.238* −0.192* −0.242* 1
KGAD −0.186* −0.215* −0.141 −0.215* 0.400** 1

Notes: *p <0.05, **p <0.01. 
Abbreviations: CAS, Coronavirus anxiety scale; CmHL, communicative literacy; CHL, critical 
health literacy; FCCHL, functional, communicative and critical health literacy; FHL, functional 
health literacy; KGAD, The Korean version generalized anxiety disorder.
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have also showed a consistent effect of age and education level on health literacy despite the use of various measurement 
tools as demographic characteristics.31 In other words, the younger the age and the higher the education level, the higher 
the internet access competency. These results are similar to those of previous studies that indicated that internet access is 
strongly correlated with health literacy.29,32,33 In addition, several previous studies have demonstrated that health literacy 
levels differ according to the number of chronic diseases patients have,17,34 and that more health-related information is 
required for the understanding and improvement of health behavior.16 In the present study, the health literacy level of 
participants with comorbidities was significantly lower than that of those without comorbidities. However, we did not 
analyze the difference in health literacy levels according to the number of comorbidities present. Thus, this finding 
should be interpreted carefully.

The mean CAS of the participants in the present study was 1.05 ± 2.58 and their generalized anxiety score was 2.28 ± 
3.28. These results were low compared to the 1.29 ± 2.39-point CAS of the general population measured by Choi et al 
around mid-July 2020 after the outbreak of COVID-19.28 In a recent longitudinal study, mental health symptoms, such as 
depression and anxiety, experienced during the COVID-19 pandemic showed a tendency to improve or remain stable 
over time regardless of the number of COVID-19 outbreaks that occurred.35,36 Therefore, it is important to focus on the 
development and implementation of mental health programs for high-risk groups that are prone to mental health 
problems, rather than compare anxiety scores over time.

In the present study, patients that searched for health information, including COVID-19-related information, for more 
than 1 hour had high CAS. In addition, patients with comorbidities had significantly higher general anxiety scores than 
those without comorbidities. Hao et al8 suggested that as patients on hemodialysis who have comorbid diseases have 
a higher risk of developing depression and anxiety than those without comorbid diseases, public health officials should 
pay more attention to their psychological welfare during the pandemic. In addition, Lee et al suggested that excessive and 
indiscriminate acquisition of information during an infectious disease epidemic may aggravate public anxiety and 
stress.37 Therefore, excessive search for information on infectious diseases should be avoided.38

In the present study, the health literacy level of patients undergoing hemodialysis was negatively correlated with their 
CAS and generalized anxiety scores. In addition, the results of this study confirmed a positive correlation between the 
time spent acquiring health information and CAS. During the recent COVID-19 pandemic, people with low health 
literacy level have been reported to have higher levels of anxiety and worry than those with adequate health literacy level. 
These results are the same for both the general population and patients with moderate renal impairment.39,40 However, 
previous research on the correlation between health literacy and anxiety levels during the COVID-19 pandemic has been 
limited. Therefore, further investigation is needed to determine whether interventions for the improvement of health 
literacy can potentially improve mental health outcomes in public health emergencies, such as a pandemic.

This study has several limitations. First, this study was conducted by conveniently selecting CKD patients 
receiving dialysis in artificial kidney rooms of two university hospitals when the spread of the mutant variants of 
COVID-19 and vaccination at the national level began in South Korea. Thus, the generalization of the results of the 
present study is limited. Second, the data analyzed in this study were collected in July 2021 and do not reflect recent 
trends attributable to the spread of the Omicron variants. Third, since the CAS is focused on the assessment of physical 
functional anxiety, it is likely that people with anxiety but without physical dysfunction were excluded from the 
analysis. Nevertheless, this study is significant in that it provides evidence of the need for the establishment of 
interventional programs for the improvement health literacy among patients undergoing hemodialysis during an 
infectious disease outbreak.

Conclusion
This study demonstrated that the health literacy levels of patients with CKD who are undergoing hemodialysis 
significantly differ according to age, educational level, and the presence of comorbidities. In addition, the results showed 
that health literacy level is negatively correlated with CAS and generalized anxiety scores. Therefore, it is very important 
for patients undergoing hemodialysis to find, understand, and apply the right health-related information to reduce anxiety 
during the outbreak of an infectious disease. Healthcare workers and health managers need to develop programs for the 
improvement of health literacy in consideration of the age, educational level, and underlying disease of the patient. 
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A follow-up study on whether these educational programs improve health literacy and reduce anxiety in patients 
undergoing hemodialysis is recommended. In addition, more active social support is essential for patients with under
lying diseases during the pandemic period.
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