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Objective: To investigate the correlation between the frailty status of elderly patients on regular haemodialysis and the quality of life 
of their family caregivers.
Methods: 90 elderly patients with regular haemodialysis and 90 family caregivers of the respective patients were selected from 
January 2020 to April 2021. The influencing factors of the caregivers’ quality of life and correlation between patient debility and 
caregiver quality of life were analyzed by general information questionnaire, Tilburg debility index scale, self-care ability scale, family 
caregiver-related quality-of-life scale and social support scale.
Results: The quality of life of the family caregivers of elderly patients on regular haemodialysis is at the medium level (4.50 ± 2.96). 
Multiple linear stepwise regression analysis shows that the ability of patients to take care of themselves, the degree of patients’ 
weaknesses, whether they care for non-dialysis patients, the time to care for patients, social support and the type of current residence 
have significant impacts on the quality of life of the caregivers (p < 0.001). Variance analysis showed that the fitting degree of linear 
regression equation is relatively high, and the regression equation is significant (F = 9.195, p < 0.001, R = 0.595, R2 = 0.315). The 
quality of life of caregivers is positively correlated with the ability of the patients to take care of themselves, the length of care, social 
support and type of current residence (p < 0.05). The degree of weakness in patients is negatively correlated with taking care of non- 
regular dialysis patients (p < 0.05).
Conclusion: The ability of patients to take care of themselves, the degree of weakness of the patients, social support and the type of 
current residence are the influencing factors of the burden on the family caregivers of maintenance haemodialysis patients.
Keywords: maintenance haemodialysis, elderly patients, caregiver, quality of life

Introduction
Chronic kidney disease (CKD) is a common public health problem worldwide, with 8% to 16% of adults suffering from 
CKD.1,2 End-stage renal disease (ESRD) is the outcome of most primary and secondary kidney diseases.2–4 To prolong the 
lifespan and improve the patients’ quality of life, experts recommend renal replacement therapy, which is dominated by 
maintenance haemodialysis (MHD).5,6 Although MHD can extend patients’ life to a certain extent, ESRD has an irreversible 
disease progression and long-term treatment. Long-term haemodialysis will cause many complications, and its high cost will 
impose a huge economic burden on patients and their families and severely reduce the patients’ quality of life.

For haemodialysis patients, curing the disease is no longer the goal of treatment. Therefore, as it is particularly 
important to improve the quality of life of haemodialysis patients, long-term care and nursing are needed for patients with 
MHD. Since China is at an early stage of social and economic development, there is no established and solid social 
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medical security system that corresponds to China’s current national conditions, and there are still some limitations in the 
community medical system. Chinese society is gradually becoming an aging society, and the proportion of elderly 
patients in haemodialysis cases is approximately 60%.5 Moreover, family members need to bear the main responsibility 
for care and nursing. In addition to haemodialysis every week, patients are nursed by their family members at home, 
which is a relatively economical and viable option. However, long-term burdensome daily care has a tremendous impact 
on the caregivers’ mind and body, which will cause psychosocial issues, such as depression, anxiety, fear and 
maladaptation. This will reduce the quality of life of caregivers, thereby affecting the quality of their care for the 
patients.7,8 Therefore, paying attention to caregivers’ quality of life and helping them to maintain healthy physiological 
and psychological states and good social adaptability can promote the recovery of patients, improve the quality of life of 
family caregivers and reduce the need for medical treatment.9 However, there are limited studies on the quality of life of 
family caregivers of elderly MHD patients.

The aim of this study is to investigate the correlation and influencing factors between the physical frailty of elderly 
MHD patients and their family caregivers’ quality of life and provide a reference basis for improving the family 
caregivers’ quality of life.

Objects and Methods
Research Objects
This study is a cross-sectional study that adopts the convenient sampling method. Ninety pairs of MHD patients who met the 
inclusion criteria and their main caregivers (180 persons in total) were selected as the study objects among the patients who 
were treated in the blood purification centre of our hospital and their main caregivers from January 2020 to April 2021.

The inclusion criteria for patients are as follows: ① ESRD patients treated with haemodialysis two to three times per 
week; ② Patients who have been treated with haemodialysis for at least 3 months; ③ Patients aged 60 and above who 
can verbally express themselves; and ④ Informed consent and voluntary participation. The inclusion criteria for 
caregivers are as follows: ① A family caregiver (spouse, child, parent, etc.) appointed by the patient who undertakes 
the primary day-to-day care; ② Aged 18 and above with clear verbal expression and normal communication skills; ③ 
Having taken care of the patient for at least 3 months; and ④ Informed consent and voluntary participation.

The exclusion criteria for patients are as follows: ① Patients with a malignant tumour disease or an expected life 
cycle of less than half a year; ② No independent behavioural ability; and ③ Communication difficulties. The exclusion 
criteria for caregivers are as follows: ① Employed caregivers; and ② No independent language expression ability. This 
study is approved by the Ethics Committee of the hospital. All patients and their families were informed about this study 
and provided informed consent.

Methods
Research Tools
The Mandarin Chinese language versions of the instruments were developed using independent forward–backward 
translations. The translations were checked for accuracy by native-speaker researchers.

General Information 
The questionnaires focus on general information, including age, gender, family situation, how long they have been 
treated with haemodialysis, how medical expenses are paid and monthly expenses. General information about the 
caregivers includes their age, gender, marital status, religious belief, relationship with the patient, time spent caring 
and family income.

Tilburg Frailty Indicator (TFI) 
This scale is a standard self-report questionnaire that was developed by Gobbens10 and his team in the Netherlands. The 
scale consists of the following two parts: Part A concerns the determinants of frailty syndrome, whereas Part B includes 
15 questions about the presence of the major components of frailty, including 8 items on physical frailty, 4 items on 
psychological frailty and 3 items on social frailty.11 The total score ranges from 0 to 15, and frailty syndrome is 
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recognised as being 5 points and above. The higher the score, the higher the degree of frailty of the study objects. The 
Cronbach’s α coefficient of the scale is 0.73.11

Activity of Daily Living 
The Barthel Index rating scale was compiled by Mahoney and Barthel in the mid-1950s, with a Cronbach’s α coefficient 
of 0.916.12 The scale consists of the following 10 items: grooming, bathing, feeding, toilet use, dressing, bowels, 
bladder, stairs, transfer and mobility, and each item corresponds to three options (full dependency, need for help and full 
independency), with a total score of 100 points. The scoring standard is as follows: 100 points, where the subject can 
take care of themselves without help; 60 points and above, where the subject is mildly dysfunctional and able to 
complete some daily activities independently with some help; 41 to 59 points, where the subject is moderately 
dysfunctional and requires a lot of help in daily living activities; and 40 points and lower, where the subject is severely 
dysfunctional and unable to complete most daily activities without help. The lower the total score, the greater the 
dependence of patients.

Carer Quality of Life (CarerQoL) Scale 
The adopted CarerQoL scale has been translated into Mandarin Chinese by Zhang et al with a validity of 0.821.13 The 
scale includes CarerQol-7D to assess the burden of caregivers and CarerQol-VAS to assess the general quality of life 
of caregivers. There are the following seven dimensions to the CarerQol-7D: relational problems, mental health, 
problems combining daily activities with caring, financial problems, physical health, fulfilment and support. The first 
five are problem dimensions, whereas the last two are positive dimensions, and each comes with three options of “no” 
(2 points), “some” (1 point) and “a lot” (0 points). The higher the score, the better the quality of life. CarerQol-VAS 
assesses the current degree of happiness of caregivers through a visual analogue scale that has 11 graduations, with 
“0” indicating not at all happy and “10” indicating very happy. The Cronbach’s α coefficient of this scale is 0.861.14

Social Support Re-Evaluated Scale 
This scale was created by Xu, with a Cronbach’s α coefficient of 0.825–0.896.15 The scale comprises the following 
10 items in three dimensions: objective support (3 items), subjective support (4 items) and degree of utilisation of 
social support (3 items), with a total score of 12 to 64 points. A total score of 22 points and lower indicates a low 
level of social support, a total score of 23 to 44 points indicates a moderate level of social support and a total score of 
more than 45 points indicates a high level of social support. The higher the score, the higher the level of social 
support.16

Questionnaire Distribution and Collection
Trained investigators investigated patients and caregivers who met the inclusion criteria. The questionnaires were filled 
out anonymously and collected on-site. In this study, 180 questionnaires were distributed, and all were collected, with an 
effective collection rate of 100%.

Statistical Method
In this study, SPSS 22.0 software was used to sort and analyse the data. Descriptive statistics were used to analyse the 
general data of patients continuously treated with haemodialysis and their caregivers, and the measurement data were 
described by “mean ± standard deviation”. The t-test and analysis of variance were adopted to analyse the differences in 
the quality-of-life score of family caregivers. The Pearson correlation analysis was used to study the correlation between 
patients’ frailty and their family caregivers’ quality of life, and the multiple linear stepwise regression analysis was 
adopted to analyse the factors influencing caregivers’ quality of life. With a bilateral significance level of α = 0.05, the 
difference was statistically significant when p < 0.05.
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Results
General Information
Information about the patients: A total of 90 patients were selected in this study, including 52 males (57.8%) and 38 
females (42.2%), which is consistent with existing study results.17,18 Their ages ranged from 60 to 89 years old (98.9%), 
and only one patient was over 90 years old (1.1%). More than half of the patients had an abnormal body mass index 
(BMI) (46, 51.1%) and serum albumin (52, 57.8%), and 32 patients had abnormal hemoglobin values (35.5%), which 
indicates that nearly half of the patients had anaemia and debilitating symptoms. All patients were continuously treated 
with haemodialysis for more than 3 months, and the longest time was more than 61 months, which indicates that patients 
with renal failure require long-term haemodialysis due to the long course of the disease. Moreover, 66 patients (73.3%) 
had been treated for more than 25 months. The income of most patients was less than RMB 400 per month (63.3%), 
which indicates that most elderly patients have a low financial status. Patients that pay using critical illness medical 
insurance account for 86.7% of the total number, self-payers for 1.1%, and patients that use other payment methods 
account for 12.2%, which suggests that medical insurance has a wide coverage. The proportion of patients with primary 
diseases that are dominated by hypertension is 53.3%. Table 1 shows the results.

Information about the caregivers: A total of 90 caregivers were selected in this study, including 45 males (50%) and 
45 females (50%), and their age was mainly 61 years and above (65.5%). This shows that the elderly is mostly taken care 
of by other elderly. Most of the caregivers are patients’ spouses, children or children’s spouses (94.4%), and 74.4% of 
caregivers live with their patients. So far, 67.8% of caregivers have cared for their patient for more than 25 months, and 
76.7% of them are retirees. Moreover, 61.1% of them have a monthly income of less than RMB 4000, which indicates 
that most caregivers have a low financial income and heavy financial burden, which is consistent with Saban’s study 
results.19 Table 2 shows the results.

Table 1 General Information of Older Patients

Item Frequency (N) Constituent Ratio (%)

Age (years) 60–69 39 43.3

70–79 32 35.6

80–89 18 20.0
≥90 1 1.1

Gender Male 52 57.8

Female 38 42.2
Education level Primary school and below 38 42.2

Junior High and High School 43 47.8

College and above 9 10.0
Marital status Married 76 84.4

Unmarried 1 1.1

Divorced 1 1.1
Bereaved spouse 12 13.3

Dialysis vintage 0~6 months 4 4.4

7~12 months 8 8.8
13~24 months 12 13.3

25~60 months 36 40.0

Over 61 months 30 33.3
Circulation condition Arteriovenous Fistula 89 98.9

Central venous catheter 1 1.1

BMI (kg/m2) <18.4 25 27.8
18.5–23.9 44 48.9

24–27.9 17 18.9
≥28 4 4.4

(Continued)
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Self-Care Ability and Frailty of Elderly Patients
In this study, as shown in Table 3, the patients’ self-care ability score was 45.94 ± 20.92 points, which is at the 
moderately dysfunctional level and indicates that the patients need considerable help to complete daily activities. The TFI 
score was 7.27 ± 3.16 points, which indicates that overall, the level of frailty is moderate.

Quality of Life and Social Support of Caregivers
As shown in Table 4, the quality-of-life score of the family caregivers was 4.50 ± 2.96 points, which is at the moderate 
level. The QoL-VAS score was 6.41 ± 1.68 points, which is at the above-average level. The social support score was 
32.52 ± 6.65 points, which is at the moderate level.

Correlation Between Patients’ Physical Frailty and the Quality of Life of Their Family 
Caregivers
According to the analysis results in Table 5, there is a weak positive correlation between the physical frailty of patients 
and the quality of life of their family caregivers (r = 0.247, p < 0.019).

Table 1 (Continued). 

Item Frequency (N) Constituent Ratio (%)

Serum albumin (latest) Low (< 35g/L) 33 36.7

Normal (35–50g/L) 38 42.2
High (> 50g/L) 19 21.1

Hemoglobin (latest) Normal (adult male 120–160g/L, adult female 110–150g/L) 58 64.5

Abnormal 32 35.5
Payment method Medical Insurance 78 86.7

Self-financed 1 1.1

Others 11 12.2
Income <2500 RMB/month 29 32.2

2501–4000 RMB/month 28 31.1

4001–5000 RMB/month 14 15.6
5001–6000 RMB/month 10 11.1

>6001 RMB/month 9 10.0

Health condition Bed 1 1.1
Wheelchair 11 12.2

Crutch 1 1.1

Assistance from others 29 32.2
Independent walking 48 53.3

Others 0 0
Ways to approach the hospital Family members accompanying 51 56.7

By themselves 38 42.2

Fixed car transportation 1 1.1
Underlying diseases Cardiac disease 11 12.2

Diabetes mellitus 25 27.7

Hypertension 48 53.3
Benign tumor 3 3.3

Others 31 34.4

None 0 0
Hemodialysis Comorbidities Low blood pressure 3 3.2

High blood pressure 2 2.1

High phosphorus 3 3.2
None 82 86.3
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Table 2 General Information of Patients’ Caregivers

Item Frequency (N) Constituent Ratio (%)

Age (years) 20–30 0 0
31–40 6 6.7

41–50 13 14.4

51–60 12 13.3
≥61 59 65.6

Gender Male 45 50.0

Female 45 50.0
Education level Primary school and below 24 26.7

Junior High and High 
School

48 53.3

College/ Undergraduate 18 20.0

Postgraduate and above 0 0
Marital status Married 89 98.9

Unmarried 1 1.1

Divorced 0 0
Bereaved spouse 0 0

Type of residence Rural 18 20.0

Urban-rural combined 
area

10 11.1

Urban 62 68.9

Work situation On the job 20 22.2
Departure 0 0

Retirement 69 76.7

Others 1 1.1
Relationship with patient Spouse 55 61.1

Children or spouse of 

children

30 33.3

Parents 0 0

Friends 2 2.2

Others 3 3.3
Income <2500 RMB/month 22 24.4

2501–4000 RMB/month 33 36.7

4001–5000 RMB/month 25 27.8
5001–6000 RMB/month 10 11.1

Whether to take care of people other than regular dialysis 
patients

Yes 13 14.4

No 77 85.6

Whether to live with the patient Yes 67 74.4

No 23 25.6
Duration of care 0~6 months 7 7.8

7~12 months 8 8.8

13~24 months 14 15.6
25~60 months 26 28.9

Over 61 months 35 38.9

Daily care duration <2 hours 18 20.0
2~4 hours 17 18.9

5~6 hours 24 26.7

7~8 hours 17 18.9
>8 hours 14 15.6
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Multiple Linear Regression Analysis of Factors Influencing the Quality of Life of 
Patients’ Family Caregivers
A multiple linear regression analysis was carried out using the quality of life of the primary caregivers of MHD patients 
as the dependent variable and the relevant factors with statistical significance in a single-factor analysis as the 
independent variables. The study results show that the patients’ self-care ability and degree of frailty and the caregivers’ 
time spent caring and social support have a significant influence. The stepwise regression equation is as follows: Y = 
3.375+0.106X1-0.138X2-2.037X3+1.757X4+1.120X5+1.079X6. The quality of life of the family caregivers is positively 
correlated with the self-care ability of patients, the time spent caring for the patients, social support received and the type 
of current place of residence and is negatively correlated with the degree of frailty of patients and whether the family 
caregivers provide for other people in addition to the patients with regular haemodialysis treatment.

The result of the analysis of variance in Table 6 shows that the linear regression equation has a high degree of fit, and 
the regression equation is statistically significant (F = 9.195, p < 0.001), which indicates that the dependent variable of 

Table 3 The Ability of Older Patients to Take Care of Themselves and Their Degree of Frailty

Item Frequency (N) Min. Max. M ± SD

TFI Score 90 0.0 20.0 7.27±3.16
Self-care ability 90 25.0 100.0 45.94±20.92

Table 4 Caregiver Quality of Life and Social Support

Item Frequency (N) Min. Max. Mean ± SD

Family Caregiver-Related Quality of Life Scale 90 1.0 12.0 4.50±2.96

QoL-VAS 90 2.0 11.0 6.41±1.68

Social Support Total Score 90 16.0 49.0 32.52±6.65
Objective Support 90 3.0 18.0 7.67±2.41

Subjective Support 90 7.0 30.0 18.87±5.01

Utilization of support 90 3.0 12.0 6.01±2.02

Table 5 Correlation Between Patients’ Physical Frailty and Their Family Caregivers’ Quality of Life

Caregivers’ Quality of Life Total 
Score

Patients’ Physical Frailty 
Condition

r p r p

Patients’ physical frailty condition 0.247 0.019 / /
Caregivers’ quality of life total score / / 0.247 0.019

Table 6 A Multifactorial Analysis of Factors Affecting Caregivers’ Quality of Life

B S.E. Standard Coefficient t p

(Constants) 3.753 1.920 1.954 0.054

Patients’ self-care ability (X1) 0.106 0.026 0.377 4.029 0.000

Patients’ physical frailty condition (X2) −0.138 0.028 0.490 4.895 0.000
Whether to take care of people other than regular dialysis patients (X3) −2.037 0.785 −0.243 −2.596 0.011

Duration of patient care to date (X4) 1.757 0.761 0.209 2.310 0.023

Social support (X5) 1.120 0.480 0.209 2.331 0.022
Caregivers’ type of current residence (X6) 1.079 0.500 0.202 2.159 0.034

Note: F=9.195, P<0.001, R = 0.595, R2 =0.354, adjusted R2 =0.315.
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the regression equation is relatively highly explanatory of the independent variable. This explains 31.5% of the variation 
(R = 0.595, R2 = 0.354, R2 = 0.315 after adjustment) in the caring behaviour of caregivers.

Discussion
ESRD is an important disease that is gradually becoming more prevalent worldwide. It has a considerable impact on 
patients’ functional status and QOL. The accumulation of uremic toxins can cause uremic symptoms, such as dry skin 
and sleeping difficulties, thus affecting the daily life of patients.20 HD, the most common treatment option for ESRD, 
clears large amounts of uremic toxins and promises to improve the patient’s quality of life. However, haemodialysis itself 
causes significant changes in patients’ lifestyles and may reduce their quality of life. This may be due to haemodialysis- 
related complications, such as muscle cramps, pruritus, anorexia and access issues.21

General Information of Patients and Family Caregivers
This study found that elderly patients are mostly taken care of by other elderly. Most of the caregivers are patients’ 
spouses and children, which is consistent with the study results by Zhang Xu and Zhang et al22,23 In addition, most of the 
caregivers in this study did not receive higher education. Due to their limited level of education, the caregivers 
themselves did not have the necessary knowledge and skills to care for patients being treated with haemodialysis. 
Therefore, they need proper guidance, which could reduce their burden to a certain extent.19,24,25

Current Situation and Related Factors Influencing the Quality of Life of Family 
Caregivers
The results of this study showed that the CarerQol-7D score for the family caregivers was 4.50 ± 2.96 points, the QoL-VAS 
score was 6.41 ± 1.68 points and SSRS was 32.52 ± 6.65 points, which are all at a moderate level. There is a weak positive 
correlation between the physical frailty of elderly haemodialysis patients and the quality of life of their family caregivers. The 
higher the degree of physical frailty of the patients, the poorer the quality of life of the caregivers. According to the study 
results, the self-care ability of patients, the degree of frailty of patients, whether the family caregivers provide for other 
people in addition to the patients with regular haemodialysis treatment, the time spent caring for the patients, social support 
received, the current place of residence and the quality of life of the caregivers can be used to predict the quality of life of the 
family caregivers. The poorer the self-care ability of patients, the higher the degree of frailty patients. If, in addition to the 
patients with regular haemodialysis treatment, the caregivers also need to take care of other people, the burden on caregivers 
will increase, and their quality of life will be affected.26 Moreover, the social support that the family caregivers receive also 
has a large impact on their quality of life. When a stressful event occurs, social support may provide a certain buffering effect 
for the organism, thereby maintaining the health of the organism. The more social support the caregivers receive, the more 
social support they will subjectively feel. Social support improves the health and well-being of family caregivers by meeting 
their needs for intimacy, belonging and security, thereby reducing their level of burden.27

Improving the Quality of Life of Family Caregivers is Conducive to Improving the 
Quality of Care for Elderly MHD Patients
The quality of life reflects the individual’s state of health. The study shows that caring for patients reduces the caregivers’ 
quality of life. According to the results of this study, the quality of life of family caregivers of elderly patients with 
regular haemodialysis treatment is average and influenced by many factors. Domestic studies investigated the primary 
caregivers of haemodialysis patients and found that they face a heavy burden of care and high psychological pressure. 
These conclusions suggest that caregivers’ moods and behaviour can have an important impact on the progress and 
prognosis of haemodialysis patients. Therefore, we should pay more attention to caregivers,28,29 and medical institutions 
and government departments should provide them with substantial support.

The following methods can be adopted to improve the quality of life of caregivers: ① Increasing the social support to 
caregivers, relieving their pressure to care, improving their ability to care and other means can improve the quality of life 
of caregivers, thereby improving their quality of care for patients; ② The state and society can improve the medical 
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insurance system, promote the integration of medical care and home-based care and appropriately reduce caregivers’ 
pressure and time spent on caring for the patients;30 and ③ Caregivers can be provided with emotional support, such as 
guidance by volunteers trained in psychology, to alleviate their depression and anxiety and relieve the pressure. In 
addition, professional care service centres can be established to organise social activities for caregivers to help them to 
communicate with each other better.31

The limitations of this study are as follows: ① It has a small sample size, and there are certain limitations to the 
possible conditions studied; ② It is primarily a cross-sectional study. Therefore, the causal relationship between the 
variables needs to be further investigated and confirmed, and the research data need to be continuously enriched to obtain 
more objective research results. In future work, these shortcomings should be improved.

Conclusion
Influenced by the medical environment and culture in China, most haemodialysis patients rely on their family members 
for care. The higher the degree of physical frailty of patients, the poorer the quality of life of the caregivers. Long-term 
haemodialysis treatment has a great impact on the patients’ physical and mental health, and their primary caregivers bear 
great pressure and burden. Therefore, there is a need to increase social support for caregivers, alleviate their pressure to 
care and improve their ability to care, which will improve caregivers’ quality of life, thereby finally achieving the goal of 
improving the quality of care for patients.
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