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A B S T R A C T   

Objective: To investigate and analyse the quality of life (QoL) of patients with chronic kidney 
disease (CKD) undergoing maintenance haemodialysis (MHD), explore influencing factors and 
provide a basis for formulating corresponding intervention measures. 
Methods: A cross-sectional study was conducted on 190 patients with CKD undergoing MHD in 
hospital between March 2021 and March 2022. A general information questionnaire and the 
Kidney Disease Quality of Life Short Form were used to collect data. The QoL scores of patients 
with CKD undergoing MHD were calculated and compared by t-test and analysis of variance. 
Pearson correlation analysis was used to analyse the correlation between QoL scores and related 
factors. Stepwise multiple linear regression analysis was used to screen the influencing factors of 
QoL. 
Results: The total score of QoL of patients with CKD undergoing MHD was 59.32 ± 11.67, and the 
scores of physical component summary, mental component summary and kidney disease 
component summary were 50.21 ± 9.32, 48.76 ± 10.81 and 66.34 ± 12.76, respectively. The 
QoL scores of patients with CKD undergoing MHD were significantly different in age, education 
level, marital status, employment status, monthly income, dialysis frequency, dialysis duration 
and complications (p < 0.05). The QoL scores were positively correlated with education level, 
monthly income and dialysis frequency, and negatively correlated with age, dialysis duration and 
blood phosphorus level (p < 0.05). Stepwise multiple linear regression analysis showed that age, 
education level, employment status, dialysis frequency, dialysis duration and blood phosphorus 
level were the main influencing factors of QoL (p < 0.05). 
Conclusion: The QoL of patients with CKD undergoing MHD is low, and it is affected by multiple 
factors. We suggest that healthcare workers should pay attention to the physical and mental 
health of patients with CKD undergoing MHD, provide individualised and comprehensive nursing 
interventions and improve their QoL.   
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1. Introduction 

Chronic kidney disease (CKD) has become a major global health challenge. According to the latest research, approximately 2% of 
patients with CKD may eventually enter the stage of end-stage kidney disease (ESRD) [1]. One of the important kidney replacement 
therapies for ESRD is maintenance haemodialysis (MHD) [2], which can improve patient survival rates. However, due to limited 
efficacy and time and effort consumption, for many ESRD patients, this therapy may cause severe problems, such as anaemia, 
malnutrition, infection and cardiovascular disease [3]. Moreover, patients undergoing MHD also face low employment rates, high 
economic burdens, poor social support and psychological distress, which seriously affect their quality of life (QoL) [4]. Quality of life is 
a multidimensional concept that reflects the physical, mental and social well-being of individuals [5]. It is not only an important 
indicator of the health status and treatment effect of patients but also a predictor of their morbidity and mortality [6]. Therefore, it is 
necessary to evaluate the QoL of patients undergoing MHD and explore the influencing factors to guide clinical treatment and nursing 
care. 

The QoL of patients undergoing MHD has been a topic of great interest in the field of nephrology and nursing. Many studies have 
been conducted on the QoL of patients undergoing MHD and the influencing factors. Some studies have found that the QoL of patients 
undergoing MHD is lower than that of the general population or patients with other chronic diseases [7–9]. Others have explored the 
demographic, clinical, psychological and social factors that affect the QoL of patients undergoing MHD, such as age, gender, education 
level, marital status, employment status, income level, dialysis frequency, dialysis duration, complications, haemoglobin (Hb) level, 
albumin (Alb) level, blood pressure, sleep quality, depression, anxiety, social support and coping style [10–13]. A number have also 
proposed and evaluated intervention measures to improve the QoL of patients undergoing MHD, such as exercise, education, coun
selling, music therapy and cognitive behavioural therapy [14–16]. 

However, there remain gaps and limitations in the existing literature. First, most of the previous studies used generic instruments to 
measure the QoL of patients undergoing MHD, such as the 36-Item Short Form Health Survey (SF-36) and World Health Organization 
Quality of Life Brief Version questionnaires, which may not capture the specific aspects of the QoL of patients undergoing MHD, such as 
the impact of kidney disease and dialysis on their physical and mental health. Second, most of the previous studies focused on the 
individual factors that affect the QoL of patients undergoing MHD but ignored the interactions and correlations among these factors, 
which may lead to an incomplete and biased understanding of the complex and dynamic nature of the QoL of patients undergoing 
MHD. Third, most of the previous studies used cross-sectional or observational designs, which cannot establish the causal relationship 
between the influencing factors and QoL and may be affected by the temporal variability of the latter. Fourth, most of the previous 
studies did not consider the potential impact of chronic infectious diseases, such as chronic hepatitis B, chronic hepatitis C and syphilis, 
on the QoL of patients undergoing MHD, which are common and serious complications. These chronic infectious diseases may not only 
impair the physical health of patients undergoing MHD but also increase their psychological stress and social stigma, which may 
further cause their QoL to deteriorate. 

Therefore, the purpose of this study is to explore and analyse the QoL of patients with CKD undergoing MHD, especially those with 
chronic infectious diseases, and to identify the main influencing factors and their interactions, using a specific and reliable instrument, 
the Kidney Disease Quality of Life Short Form (KDQOL-SF), which is designed for measuring the QoL of patients with kidney disease. 
The study aims to provide a comprehensive and in-depth understanding of the QoL of patients with CKD undergoing MHD and provide 
a basis for formulating corresponding intervention measures to improve their well-being and treatment outcomes. 

2. Method 

2.1. Research participants 

By adopting the method of convenient sampling, 95 patients with a chronic infectious disease who were undergoing MHD in the 
haemodialysis room of two hospitals between March 2021 and March 2022 were selected as the patients to be included in the study 
group, and 95 patients without a chronic infectious disease who were undergoing MHD in the same period were selected to be included 
in the control group. The inclusion criteria were as follows: (1) aged >18 years; (2) diagnosed with CKD and undergoing MHD for >3 
months; (3) having a chronic infectious disease, such as chronic hepatitis B, chronic hepatitis C or syphilis [17]; and (4) willing to 
participate in the study and sign the informed consent form. The exclusion criteria were as follows: (1) having cognitive impairment or 
mental disorders that affect the completion of the questionnaire; (2) having other serious complications, such as cardiovascular dis
ease, infection, anaemia, malnutrition or bone disease; (3) having disability or pain caused by other diseases that affect the QoL; and 
(4) being pregnant or lactating. All research participants signed an informed consent form. 

2.2. Research methods 

Both the research group and the control group used a unified self-evaluation questionnaire to survey patients, with on-site guidance 
provided by the research team. The details of patients who were unable to fill in the forms themselves were captured on their behalf by 
the researchers, according to their wishes. The patients were required to complete the forms according to their actual situation. A total 
of 190 survey questionnaires were distributed and collected in this study and all were valid. 
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2.3. Data collection 

The baseline data, serological data, SF-36 health survey, Pittsburgh Sleep Quality Index scale, hospital anxiety and depression scale 
and other related factors of all patients were collected. The baseline data included gender, age, marital status, education, work, 
smoking and drinking habits and hypertension and diabetes history. 

Serological data included the following: Hb, parathyroid hormone (PTH), Alb, triglycerides, cholesterol, blood phosphorus and 
blood calcium levels. 

As a concise health survey questionnaire, SF-36 (S-Table 1) comprehensively summarises the QoL of respondents in eight aspects: 
physiological function, physiological function, physical pain, general health status, energy, social function, emotional function and 
mental health. The higher the score is, the better the condition. The SF-36 has been validated and widely used in China and has good 
validity and reliability. 

The Pittsburgh Sleep Quality Index scale (S-Table 2) includes seven aspects: subjective sleep quality, time to fall asleep, sleep time, 
habitual sleep efficiency, sleep disorder, hypnotics and daytime function. The total score is the sum of these seven aspects. The total 
score range is 0–21, with higher scores indicating poorer sleep quality. A score of 0–5 indicates very good sleep quality, 6–10 good 
sleep quality, 11–15 average sleep quality and 16–21 poor sleep quality. The Pittsburgh Sleep Quality Index scale has been validated 
and widely used in China and has good validity and reliability. 

The Self-Rating Depression Scale (SDS) (S-Table 3) and the Self-Rating Anxiety Scale (SAS) (S-Table 4) are used to assess the 
depression and anxiety status of visitors. An SDS score of >72 indicates severe depression; an SDS score of 63–72 indicates moderate 
depression; an SDS score of 53–62 indicates mild depression; and an SDS score of <53 indicates no depression. An SAS score of >69 
indicates severe anxiety and requires prompt referral to a professional psychotherapy institution; an SAS score of 60–69 is moderate 
anxiety, and the patient often experiences some anxiety in the recent period, but they are generally able to adjust themselves; and an 
SAS score of 50–59 indicates mild anxiety, where the patient has had occasional anxiety in the recent period with mild anxiety 
symptoms. After timely adjustment, the patient generally quickly alleviates the suffering. Finally, an SDS score of <50 indicates a non- 
anxiety experience and is considered normal. The SDS has been validated and widely used in China and has good validity and 
reliability. 

The data collection and analysis methods used in this study were as follows. First, 120 patients with CKD undergoing MHD who met 
the inclusion and exclusion criteria were selected using the convenient sampling method. Second, the general information ques
tionnaire and the KDQOL-SF were used to collect the demographic and clinical characteristics, the serological indicators and the QoL 
scores of the patients. Third, descriptive statistics were used to describe the basic information of the patients and the distribution of the 
QoL scores. Fourth, the t-test and analysis of variance were used to compare the QoL scores of different groups of patients according to 
their characteristics. Fifth, Pearson correlation analysis was used to examine the relationship between the QoL scores and the related 
factors. Sixth, stepwise multiple linear regression analysis was used to screen the main influencing factors of the QoL. Finally, the 
authors discussed the results and implications of the study and suggested the corresponding intervention measures for improving the 
QoL of patients with CKD undergoing MHD. 

2.4. Statistical analysis 

The study used the SPSS 25.0 statistical software package to process data. Enumeration data were expressed with percentages, and 
data rows used the chi-squared test. The measurement data conforming to a normal distribution were expressed by mean ± standard 
deviation (x ± s). The comparison between the two groups used an independent sample t-test, the comparison between multiple groups 
used ANOVA. The rank sum test was used for rank data, with a difference of p < 0.05 considered statistically significant. 

Table 1 
Comparison of baseline data between two groups of patients.  

Clinical data Study group (n = 95) Control group (n = 95) χ2/t/Z P 

Gender (male/female) 67/28 60/35 1.048 0.306 
Age (years old, x ± s) 58.30 ± 9.31 61.60 ± 11.08 1.371 0.172 
Number of married people 93 90 1.335 0.248 
Education Primary School 15 14 0.138 0.933 

Middle School 73 75 
University 7 6 

Working status Yes 28 25 2.494 0.287 
No 5 11 
Retire 62 59 

History of smoking(case) 18 21 0.290 0.590 
History of drinking (case) 23 25 0.112 0.738 
History of hypertension (case) 25 21 0.459 0.498 
History of diabetes (case) 14 17 0.347 0.556  
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3. Results 

3.1. Comparison of baseline data between two groups of patients 

In the research group, there were a total of 95 patients, comprising 67 men and 28 women. Their educational background included 
15 individuals with primary school education, 73 with secondary school education and 7 with university education. The age range was 
35–77 years, with an average age of 58.30 ± 9.31 years. The control group also consisted of 95 individuals, including 50 men and 45 
women, with 14 having completed primary education, 75 secondary education and 6 university education. Their ages were 36–82 
years, with an average of 61.60 ± 11.08 years. The comparison of baseline data between the two groups revealed no statistically 
significant differences in terms of sex ratio, age, smoking history, drinking history, history of hypertension, diabetes, education level 
and employment status (p > 0.05), indicating good comparability between the groups, as shown in Table 1. 

3.2. Comparison of serological data, sleep quality, hospital anxiety and depression results between two groups 

The comparison of serological indicators between the two patient groups is detailed in Table 2. It is clear that the blood phosphorus 
level, sleep quality score, anxiety score and depression score in the study group were higher than those in the control group (p < 0.05). 
There were no statistically significant differences in the Hb, PTH, Alb, triglycerides, cholesterol and blood calcium levels between the 
groups (p > 0.05). 

3.3. Comparison of results between the two sets of 36-Item Short Form Health Survey scales 

In this study, patients with chronic infectious diseases undergoing MHD generally scored low in QoL, with the average total score of 
the SF-36 scale being 55.58 ± 16.47. The analysis of variance results comparing the research group, control group and the national 

Table 2 
Comparison of serological indexes between two groups of patients.  

project Study group (n = 95) Control group (n = 95) t/x2 

value 
P value 

Hemoglobin (g/L) 109.52 ± 8.98 107.34 ± 8.45 0.721 ＞0.05 
Parathyroid hormone (pg/mL) 34.23 ± 2.44 37.19 ± 5.35 0.321 ＞0.05 
Albumin (g/L) 37.63 ± 5.19 35.85 ± 4.55 1.242 ＞0.05 
Triglyceride (mmol/L) 0.29 ± 0.03 0.32 ± 0.05 0.471 ＞0.05 
Total cholesterol (mmol/L) 4.56 ± 0.37 4.43 ± 1.44 2.261 ＞0.05 
Blood phosphorus (mmol/L) 1.37 ± 0.23 1.16 ± 0.26 5.880 ＜0.05 
Blood calcium (mmol/L) 2.36 ± 0.34 2.44 ± 0.42 0.371 ＞0.05 
Sleep quality score 15.45 ± 1.97 9.32 ± 2.44 4.566 ＜0.05 
Anxiety score 59.34 ± 4.36 49.45 ± 5.36 5.645 ＜0.05 
Depression score 64.34 ± 5.16 55.79 ± 4.55 4.339 ＜0.05  

Table 3 
Comparison of score results of SF-36 scale of patients with domestic norm (X S).  

Project Study group (n = 95) Control group (n = 95) Domestic average Variance ratio P value 

Physiological Function 50.34 ± 23.21 78.34 ± 14.45 89.01 ± 15.73 395.223 ＜0.05 
Physiological Function 55.64 ± 20.14 70.19 ± 25.35 81.99 ± 31.65 121.321 ＜0.05 
Physical Pain 67.22 ± 25.31 71.85 ± 23.55 80.40 ± 19.79 25.242 ＜0.05 
General Health Condition 40.34 ± 21.34 57.32 ± 21.05 66.03 ± 20.87 231.471 ＜0.05 
Energy 53.56 ± 22.34 60.43 ± 19.44 71.15 ± 18.09 67.261 ＜0.05 
Social Function 45.14 ± 23.45 73.16 ± 19.26 84.60 ± 18.15 421.880 ＜0.05 
Emotional Function 53.21 ± 24.34 68.44 ± 34.42 77.04 ± 35.45 112.371 ＜0.05 
Mental Health 65.23 ± 20.23 66.32 ± 17.44 75.23 ± 16.69 17.566 ＜0.05  

Table 4 
Regression model of influencing factors of patients’ quality of life.  

Variable Standard Error Coefficient of Regression T value P value 95%CI 

Constant 6.952 – 13.112 ＜0.05 – 
Anxiety 0.323 − 0.332 − 5.112 ＜0.05 0.692–1.221 
Depression 0.298 − 0.112 − 5.443 ＜0.05 0.692–1.445 
Sleep Quality 2.443 − 0.221 − 6.339 ＜0.05 0.769–1.132 
Blood Phosphorus Level 2.332 − 0.115 − 6.571 ＜0.05 0.962–1.040 

Note: R = 0.776, R2 = 0.602, adjusted R2 = 0.593, t = 13.112, P < 0.05. 
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average [18] indicated statistically significant differences in scores across all dimensions among the three groups (p < 0.05). Further 
pairwise comparison results revealed that the scoring order for each dimension was as follows: national average > control group >
research group (p < 0.05), as illustrated in Table 3. 

3.4. Regression analysis of influencing factors on patient quality of life 

To better understand the factors influencing the QoL in chronic infectious disease patients undergoing MHD, stepwise regression 
analysis was performed. The SF-36 scale total score served as the dependent variable, and the significant variables from an unspecified 
single-factor analysis were used as independent variables. The regression model had an R2 value of 0.602. The key factors affecting 
patients’ QoL were identified as anxiety, depression, sleep quality and blood phosphorus levels, all of which were statistically sig
nificant (p < 0.05), as detailed in Table 4. 

4. Discussion 

The results of our study indicate that the QoL of patients with CKD undergoing MHD is low, and it is affected by multiple factors, 
such as age, education level, employment status, dialysis frequency, dialysis duration and blood phosphorus level. These findings 
reveal some new insights. First, our study shows that the QoL of patients with CKD undergoing MHD is lower than that of the general 
population or other chronic disease patients, which suggests that patients with CKD undergoing MHD face more physical and mental 
challenges and need more attention and support from healthcare workers and society. Second, our study shows that the QoL of patients 
with CKD undergoing MHD is influenced by both demographic and clinical factors, which implies that their QoL is a complex and 
dynamic concept that requires a comprehensive and holistic assessment and intervention. Third, our study shows that the QoL of 
patients with CKD undergoing MHD is negatively correlated with blood phosphorus level, which indicates that the metabolic disorder 
of such patients may have a negative impact on their QoL and that the management of blood phosphorus level may be an important 
measure to improve it. Fourth, our study shows that the QoL of patients with CKD undergoing MHD is positively correlated with 
dialysis frequency and negatively correlated with dialysis duration, which suggests that the optimisation of the dialysis regimen may 
be a potential way to enhance the QoL of patients with CKD undergoing MHD and that the balance between the efficacy and the burden 
of dialysis should be considered. 

In recent years, there has been a significant increase in the incidence of uraemia [19]. Haemodialysis technology, utilising the 
principle of a semipermeable membrane, helps remove toxins from the body, altering water and nutrient states and substantially 
improving uraemia conditions. It also extends patients’ lifespans, with survival rates ranging from 1/1 million to 1/2.4 million, 
affecting 800–1200 patients per million [20–22]. Long-term haemodialysis weakens the immune system, worsens nutrition and in
creases susceptibility to CKD due to drug use, anaemia and blood transfusions [23]. Gudex’s research indicates that long-term kidney 
disease treatment can significantly impact patients’ living standards, particularly for those with hepatitis B [24]. 

In 1993, the World Health Organization defined QoL as a measure of survival across different cultures, encompassing physical, 
spiritual, autonomous, religious, social and external world aspects [25]. Factors affecting QoL vary and include physical conditions, 
such as anaemia and malnutrition [26,27], while mental and social environments, such as emotional and stress fluctuations, also play a 
significant role. Vazquez noted the profound impact of depression and anxiety on patients undergoing MHD [28]. The progression of 
treatment, escalating costs and the family’s financial situation further decrease patients’ QoL. 

In this study, the results show that the SF-36 score of patients with CKD was lower than the average level of the control group or the 
national average in all aspects [18]. The average score of all test items was 55.58 ± 16.47, and the average score of the general health 
condition item was the lowest, with an average score of 40.34 ± 21.34. Through this study, we can see that the majority of respondents 
stated that their health level is poor, which can be attributed to their current disease situation and future expectations. These emotions 
may lead to them experiencing increased stress; therefore, we suggest emphasising the improvement of their QoL. Patients undergoing 
MHD face enormous economic pressure, their social skills are impaired and their families are unable to provide them with sufficient 
care. In contrast, given the more common spread of CKD, they are more vulnerable to discrimination, their families are less likely to 
give them enough help and they are more likely to have self-deprecating emotions, which affect their daily lives. Medical workers not 
only need to pay attention to the physical condition of patients but also need to improve their condition through effective treatment 
methods and contribute to their reintegration into society. 

Moreover, the higher the levels of stress, depression and sleep quality are, the lower the QoL of patients undergoing MHD, which 
also confirms the research results of Zou et al. [29,30]. The particular problems faced by sufferers of CKD, such as prejudice, 
discrimination, a lack of effective social support and the complex intersection of disease conditions, have brought great challenges to 
patients undergoing MHD with CKD; their psychological stress has become greater, and they are prone to negative emotions [31], thus 
affecting their treatment effect. The results show that most patients are extremely fearful of being diagnosed with CKD. They are wary 
of not being recognised by others and are unwilling to disclose the symptoms of this infectious disease to their relatives and friends to 
avoid discrimination and isolation from them. This fear can greatly increase their symptoms of anxiety and depression. Research has 
found that, unlike people with liver diseases, those suffering from sexually transmitted diseases, such as syphilis and HIV, are more 
likely to conceal their actual situation from family and friends. 

Dong et al. [32] found that psychological protection can significantly alleviate these symptoms. Therefore, nursing workers need to 
pay more attention to and emphasise psychological protection and help patients alleviate stress through mental health interventions, 
education, psychological guidance, family care and psychotherapy, thereby improving their QoL. 

Our study has some implications and contributions for future research and practice on the QoL of patients with CKD undergoing 
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MHD. First, our study provides a comprehensive and reliable measurement of the QoL of patients with CKD undergoing MHD, which 
can be used as a reference for other researchers and practitioners. Second, our study identifies the main influencing factors of the QoL 
of patients with CKD undergoing MHD, which can help to design and implement more effective and targeted interventions for 
improving their well-being and treatment outcomes. Third, our study suggests some directions for future research, such as exploring 
the causal mechanisms between the influencing factors and QoL, conducting longitudinal and experimental studies to examine the 
changes and effects of the QoL over time and comparing the QoL of patients with CKD undergoing MHD with other groups of patients 
or healthy individuals. 

Our study also has some limitations that need to be acknowledged. First, the sample size is relatively small, and the sampling 
method is not random, which may limit the generalisability of our findings. Second, the cross-sectional design of the study cannot 
establish the causal relationship between the influencing factors and QoL, and it may be affected by the temporal variability of the 
latter. Third, the QoL measurement used in our study is based on the self-report of the patients, which may be influenced by the 
subjective perception and recall bias of the patients. Fourth, our study did not include certain other possible influencing factors, such as 
the dialysis modality, the dialysis adequacy, the comorbidity, the medication, the family support and the coping style, which may also 
have an impact on the QoL of patients with CKD undergoing MHD. 

Therefore, we suggest that future research should use a larger and more representative sample, adopt a longitudinal or experi
mental design, use more objective and comprehensive indicators and consider more potential influencing factors to further explore the 
QoL and the influencing factors of patients with CKD undergoing MHD and to provide more evidence and guidance for clinical practice 
and nursing care. 

5. Conclusion 

In this study, we investigated and analyzed the QoL of patients with CKD undergoing MHD, explored the influencing factors and 
provided a basis for formulating corresponding intervention measures. The main findings and implications of our study are as follows. 
The QoL of patients with CKD undergoing MHD is affected by multiple factors, such as age, education level, employment status, 
dialysis frequency, dialysis duration and blood phosphorus level. These factors can be considered potential targets for intervention 
measures to improve the QoL of patients with CKD undergoing MHD. For example, reducing the dialysis duration, lowering the blood 
phosphorus level, enhancing the education level and increasing the employment rate may have positive effects on the QoL of patients 
with CKD undergoing MHD. 
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