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Background: The outbreak of coronavirus disease 2019 (COVID-19) has attracted global attention. During the lockdown period of COVID-19, follow-up of many patients with chronic disease had been interrupted, which brought severe challenges to better management of their disease. This study aimed at exploring the change of illness, daily life, and psychological responses during the COVID-19 pandemic among chronic kidney disease (CKD) patients.

Methods: A total of 612 patients were enrolled in this study; 282 patients were categorized into the CKD stage 1–2 group and 330 patients were categorized into the CKD stage 3–5 group. Among two groups, 168 (27.5%) and 177 (28.9%) patients were female with a median age of 42 and 45, respectively. The study was conducted by collecting the questionnaires in five nephrology centers. The questionnaire consisted of assessment of anxiety by using the Self-Rating Anxiety Scale and the influences of COVID-19, which included basic demographic data, the influences of COVID-19 on illness and daily life, as well as the patients' psychological responses during the epidemic.

Results: A total of 612 patients were included and divided into two groups according to eGFR. Ninety-six patients (34%) in the CKD stage 1–2 group and 141 patients (42.7%) in the CKD stage 3–5 group had reduced their follow-up frequency (p = 0.031). More patients with CKD stages 1–2 consulted online (25.9%), p = 0.005. Besides, patients in the CKD stage 3–5 group tended to be more anxious about follow-up (p = 0.002), fearful of being infected with COVID-19 (p = 0.009), and more likely to feel symptoms getting worse (p = 0.006). The standard scores of SAS were 48.58 ± 7.082 and 51.19 ± 5.944 in the CKD stage 1–2 group and the CKD stage 3–5 group, respectively (p < 0.001). There were significant differences in the severity of anxiety (p = 0.004).

Conclusion: COVID-19 had a greater impact on patients with CKD stages 3–5 than those with stages 1–2 in terms of illness, daily life, and psychological disorder. Patients with CKD stages 3–5 were more anxious during the COVID-19 pandemic.
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INTRODUCTION

Since December 2019, the outbreak of coronavirus disease 2019 (COVID-19) has attracted global attention (1, 2). In China and many other countries, governments have implemented several compulsory measures, such as quarantine, restriction of mass gatherings and events, business and school closures, and reduced frequency of transport, to mitigate the spread of COVID-19 (3, 4).

It is reported that chronic kidney disease (CKD) patients are more vulnerable to COVID-19 than the general population (5). COVID-19 infection could lead to high frequency of renal abnormalities, which not only included massive proteinuria and hematuria, but also elevated serum creatinine and blood urea nitrogen (6). What is more, CKD is associated with an increased risk of pneumonia, and the pneumonia-related mortality rate in CKD patients seems to be 14–16 times higher than in the general population (7). During the lockdown period, owing to the lack of personal protective equipment and limited transport, COVID-19 seems to pose a threat to the health of CKD patients in terms of follow-up and acquiring drugs. They are more anxious about their illness and whether they could use vaccines against COVID-19. Due to these factors, CKD patients are more likely to gain negative emotions. A latest study demonstrated that hemodialysis patients had more severe trauma-related stress symptoms than peritoneal dialysis patients (8).

However, there were few studies focused on CKD patients who did not enter the maintenance dialysis stage. The impact of COVID-19 on different stages of CKD patients and the potential problems remained unknown. This study aimed at analyzing the change of illness, daily life, and psychological responses during the COVID-19 pandemic among CKD patients.



MATERIALS AND METHODS


Study Design and Data Collection

This study was performed in five nephrology centers (West China Hospital, Affiliated Hospital of Southwest Medical University, Affiliated Hospital of Zunyi Medical University, People's Hospital of Jianyang city, and Zigong Third People's Hospital) from June to August 2020. The inclusion criteria were as follows: (1) CKD patients without dialysis over 14 years of age; (2) the patients could communicate smoothly and use smartphones independently or with the help of their families to perform the questionnaires. Those who could not use smartphones, did not finish all questions, or were unwilling to answer the questionnaire were excluded. Informed consent was obtained before the data collection. By scanning a Quick Response code on WeChat, the patients could enter the Wenjuanxing platform to complete the questionnaire in the outpatient department of five study centers and our WeChat follow-up group of CKD patients. The study was in compliance with the Declaration of Helsinki and was approved by the ethical committee of West China Hospital of Sichuan University.



Composition of Questionnaire

The questionnaire consisted of two main parts: the influences of COVID-19 and assessment of anxiety. The first part included (1) basic demographic data; (2) the influences of COVID-19 on the illness and daily life; (3) and their psychological responses during the epidemic. The impact of COVID-19 on patients was measured by scores according to different degrees, ranging from 0 to 10. (1) Basic demographic data included age, sex, marital status, education level, and primary disease (Table 1). (2) Influences of COVID-19 on the illness and daily life included the severity of clinical symptoms and signs (edema, fatigue, poor appetite, dizziness, joint pain, rash, foam urine, hematuria, and blood pressure), non-COVID-19 infection, hospitalization for disease relapse, the frequency of follow-up, online consultation (including telephone hotline or smartphone application), the frequency of outside activities, and awareness of daily protection (Table 2). (3) Psychological responses during the epidemic included the attitudes toward follow-up and COVID-19 and the demand for psychological help (Table 3).


Table 1. Comparisons between demographic characteristics.
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Table 2. Comparisons of illness and daily life during the COVID-19 pandemic.
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Table 3. Comparisons of psychological influences toward COVID-19.
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Self-Rating Anxiety Scale

The second part of the questionnaire was the Self-Rating Anxiety Scale (SAS), a self-report scale developed by Zung (9), which was used to specifically measure anxiety symptoms. The questionnaire had 20 self-report questions and scored on a four-point Likert scale, which was according to the frequency of symptoms, ranging from 1 to 4. The standard cutoff scores were used to define the following: ≤50 as no anxiety; 50–59 as minimal to mild anxiety; 60–69 as moderate anxiety; and ≥70 scores as severe anxiety. The SAS (Chinese version) had been widely used and demonstrated adequate reliability and validity (10).



Statistical Analyses

Continuous variables were expressed as means ± SDs or medians (interquartile ranges). Categorical variables were expressed as number and percentages (%). Student's t-test or Mann–Whitney U test was used for continuous variables and χ2 test was used for categorical variables. The linear regression was used to examine the relationship between SAS scores and other variables. Then, the significant factors were further analyzed for SAS scores using multiple linear stepwise regression analysis. A two-tailed p < 0.05 was considered statistically significant. All statistical analysis was performed by using IBM SPSS statistics 26.0 software.




RESULTS


Demographic Characteristics

In this study, 632 patients responded to the survey, and after removing 20 questionnaires for repeated or incomplete information, 612 patients were included. No patients were infected with COVID-19. Among them, 282 patients were categorized into the CKD stage 1–2 group and 330 patients were in the CKD stage 3–5 group.

There were no significant differences in sex and age between the two groups (Table 1). More patients with CKD stages 3–5 were married [207 patients (33.8%) in the CKD stage 1–2 group vs. 315 patients (51.5%) in the CKD stage 3–5 group, p < 0.001]. Patients with CKD stages 1–2 had a higher proportion of university degree (21.3%) and higher proportion of junior degree (14.7%) than in the group with CKD stages 3–5 (p < 0.001). The disease types of most patients with CKD stages 1–2 and stages 3–5 were chronic glomerulonephritis and chronic renal failure, respectively (p < 0.001, Table 1).



Comparisons of Illness and Daily Life Toward COVID-19

In this study, the frequency of follow-up during the pandemic did not show differences between two groups. However, it was notable that the difference in decreased frequency of follow-up was significant. Ninety-six patients (34%) in the CKD stage 1–2 group and 141 patients (42.7%) in the CKD stage 3–5 group had reduced their follow-up frequency (p = 0.031). It could be noticed that more patients with CKD stages 1–2 consulted online (25.9%, p = 0.005). Besides, more patients in the CKD stage 3–5 group tended to feel their symptoms getting worse (p = 0.006). There were also no significant differences in non-COVID-19 infection, awareness of daily protection, hospitalization for disease relapse, and the frequency of outside activities (Table 2).



Comparisons of Psychological Influences Toward COVID-19

Patients in the CKD stage 3–5 group felt more anxious about follow-up (p = 0.002) and more afraid of being infected with COVID-19 (p = 0.009). A total of 241 patients (85.5%) in the CKD stage 1–2 group and 300 patients (90.9%) in the CKD stage 3–5 group thought they had gained help from medical staff during the pandemic period (p = 0.038). The results of avoiding social events, demand for psychological help, confidence in overcoming COVID-19, and the impact of COVID-19 on themselves did not show differences between two groups (Table 3).



Comparisons of SAS Scores and the Severity of Anxiety

The standard scores of SAS were 48.58 ± 7.082 and 51.19 ± 5.944 in the CKD stage 1–2 group and the CKD stage 3–5 group, respectively (p < 0.001). There were significant differences in the severity of anxiety; about 36.2% of patients in the CKD stage 1–2 group and 49.4% of patients in the CKD stage 3–5 group had symptoms of anxiety, most of which were mild (p = 0.004) (Table 4).


Table 4. Comparisons of SAS.
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Univariate Analysis and Multivariate Analysis: Risk of SAS Scores

In the results of univariate analysis (Table 5), marital status (p = 0.015), university (p = 0.029), non-COVID-19 infection (p = 0.045), metabolic-related disease (p = 0.021), decreased frequency of follow-up (p < 0.001), hospitalization for disease relapse (p < 0.001), aggravation of symptoms (p < 0.001), anxiety about follow-up (p < 0.001), fear of being infected with COVID-19 (p < 0.001), avoiding social events (p = 0.011), demand for psychological help (p < 0.001), CKD stages (p < 0.001), the impact of COVID-19 on themselves (p < 0.001), the frequency of follow-up (p = 0.001), and the frequency of outside activities (p = 0.005) were chosen for the multiple linear stepwise regression model (Table 5). However, the multivariate analysis indicated that anxiety about follow-up (p = 0.005), demand for psychological help (p < 0.001), aggravation of symptoms (p < 0.001), fear of being infected with COVID-19 (p = 0.021), CKD stages (p = 0.001), the impact of COVID-19 on themselves (p < 0.001), university degree (p = 0.042), the frequency of follow-up (p = 0.007), and frequency of outside activities (p = 0.028) were associated with the severity of SAS independently (Table 6).


Table 5. Univariate analysis of SAS.
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Table 6. Multivariate analysis of SAS.
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DISCUSSION

In this study, we found that COVID-19 had a greater impact on patients with CKD stages 3–5 than on those with CKD stages 1–2 in terms of illness, daily life, and psychological disorder. In addition, patients with CKD stages 3–5 seemed more anxious. The COVID-19 pandemic has a strong impact on the lives and work of people all over the world. The whole society is under great pressure for unemployment, infection, being separated from family, death, and so on (11–13). For CKD patients, they often need regular follow-up in the hospital. However, during the lockdown period, they cannot visit the hospital on time, which brings difficulties in better controlling their disease and the adjustment of treatment. The epidemic poses a huge challenge to patients with CKD because they require frequent care and support, and these needs are still required during the pandemic (5). Some researchers had realized the unique challenges that kidney disease patients experienced during the COVID-19 pandemic. These patients may be at increased risk of infection or worse outcomes and were already facing obstacles in their routine medical care (14, 15).

In this study, we investigated the daily life, illness, and psychological responses of CKD patients during the COVID-19 pandemic. We found that there were significant differences in online consultation, aggravation of symptoms, fear of being infected with COVID-19, decreased frequency of follow-up, anxiety about follow-up, the impact of COVID-19 on themselves by self-scoring, and the help from medical staff between patients with CKD stages 1–2 and stages 3–5. We were surprised to observe that the median scores of SAS were not high in the whole included patients. The median scores of patients with CKD stages 1–2 and CKD stages 3–5 were 48.58 and 51.19, which represented normal and mild anxiety, respectively. Overall, most CKD patients could calmly handle the situation. Patients with CKD stages 3–5 seemed to be more anxious during this period.

Several reasons might lead to these differences between the two groups. The condition of patients with CKD stages 1–2 was relatively stable with simpler drug treatments, fewer complications, and slower progression of disease. However, the condition of patients with CKD stages 3–5 was more serious, with complications in most cases, and that was why they needed to visit the hospital more often. Owing to the usual higher frequency of follow-up of the CKD stage 3–5 patients, their decreased frequency of follow-up would be more apparent during the lockdown period.

During the epidemic, hospitals opened a special COVID-19 telephone hotline and smartphone application for online consultations, through which medical staff offered suggestions and interventions out of the hospital (16). It could reduce crowd gathering in offline hospitals (17). Especially for those who had mild symptoms, online doctors could give professional advice on self-management and treatment (18). Many hospitals began to offer internet-based drug prescription and delivery service for patients with common and chronic diseases (16). However, the illness of patients with CKD stages 3–5 tended to be more severe and some drugs could not be obtained online; for example, erythropoietin and insulin must be transported in low temperature, which was difficult to carry out. CKD patients with anemia or diabetes may not have good access to the needed drugs, which proved harmful to their condition. Furthermore, some special examination items could only be performed in the central hospitals, which could not be solved by online consultation. Consequently, it could not take the place of offline treatment completely. Also, patients with CKD stages 1–2 had a higher education level, which may make them more accustomed to using telephones for the new type of treatment. These were reasons why patients with CKD stages 3–5 had a lower proportion of online consultation. Better drug delivery system for some special drugs and improvements in more convenient ways to online access could contribute to the popularity of online consultation. A future area community lab center would be beneficial to patients with chronic disease for blood or other examination during an epidemic.

Besides, because of the lack of enough protective equipment, transportation inconvenience, and fear of being infected in the hospital, which was a high-risk area full of sick patients (19), patients with CKD stages 3–5 could be more anxious about follow-up in the hospital. Additionally, due to the more severe illness of these patients, they could easily feel their symptoms getting worse.

SAS was a norm-referenced screener with adequate reliability and validity, which had been shown to discriminate anxiety from mood disorders (20). All the reasons mentioned above may contribute to the higher scores of SAS in patients with CKD stages 3–5. The results of multivariate analysis indicated that CKD stage was one of the independent risk factors of SAS. Despite the fact that the impact of COVID-19 on patients themselves and the demand for psychological help had no statistical difference between the two groups, these factors were all positively associated with SAS. Education level and frequency of outside activities were negatively associated with SAS, which showed that patients with a university degree or higher frequency of outside activities were less likely to be anxious. Patients with a higher education level may know more proper ways of self-protection, which is helpful in facing the epidemic more calmly and rationally. In addition, patients had a higher frequency of outside activities mainly because they need better work, which often made them more adaptable in the society coexisting with the epidemic.

Actually, in some previous studies, researchers had realized that psychiatric disorders were common among the public during the 2003 SARS and 2014 Ebola virus outbreaks or other epidemics (21, 22). In 2016, it was reported that during the Middle East Respiratory Syndrome (MERS) pandemic, about 47.2% MERS patients had symptoms of anxiety and 52.8% had feelings of anger (23). Additionally, many studies concentrated on infected patients, the general population (24), frontline health and social care professionals (25), and students (26), and only few studies focused on patients with chronic disease. This study was the first to report on how CKD patients without dialysis reacted during the pandemic. To date, there are still many confirmed cases of COVID-19 worldwide. Our study might contribute to improving the management and treatment of CKD patients during the pandemic. Careful psychological assessment and sufficient mental support should be provided to more CKD patients, especially those with lower eGFR.

However, there were some limitations in our study. First, our data were collected in Sichuan province, which was not a high prevalence area. Second, there were no data about how CKD patients obtained drugs during the lockdown period. Third, some parts of the questionnaire were answered according to the patients' subjective perception, which may lack objectivity.



CONCLUSION

In conclusion, compared with patients with CKD stages 1–2, patients with CKD stages 3–5 were more affected in terms of illness, daily life, and psychological disorder during the COVID-19 pandemic. They seemed more anxious when confronted with such infectious diseases. More careful management of illness and mental support should be provided to CKD patients, especially those with lower eGFR.
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No 247 (876)  284(86.1)
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Yes 241(855)  800(90.9)
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