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Abstract
Objective  This multi-center study aimed to investigate the correlation between vascular access satisfaction (VAS) 
and demoralization syndrome (DS) in elderly patients undergoing maintenance hemodialysis (MHD). Secondary 
objectives included identifying predictors of VAS and comparing DS severity between patients with high and low VAS 
scores.

Methods  A retrospective analysis was conducted from April 2024 to October 2024, involving 350 elderly MHD 
patients from three tertiary hospitals in China. Participants were stratified into two groups based on VAS scores: the VA 
dissatisfaction group (n = 220) and the VA satisfaction group (n = 130). Data collection utilized the Short Form Vascular 
Access Questionnaire (VAQ) and the Chinese Version of the Demoralization Syndrome Scale. Binary logistic regression 
and independent t-tests were employed to analyze predictors of VAS and DS scores.

Results  Significant differences in VAS scores were observed between the dissatisfaction and satisfaction groups 
(p < 0.001). Multivariate analysis identified living alone (OR = 2.1, 95% CI 1.4–3.2), prolonged dialysis duration 
(OR = 1.8, 95% CI 1.2–2.7), and elevated parathyroid hormone (PTH) levels (OR = 1.5, 95% CI 1.1–2.0) as independent 
risk factors for VAS, while higher hemoglobin levels (OR = 0.6, 95% CI 0.4–0.9) served as a protective factor. Notably, 
the dissatisfaction group exhibited markedly higher DS scores (73.6 ± 8.7 vs. 51.2 ± 6.9, p < 0.01), indicating a strong 
association between VAS and psychological distress.

Conclusion  This study underscores a robust correlation between VAS and DS in elderly MHD patients. Interventions 
targeting social support optimization, anemia management, and mineral metabolism regulation may improve 
vascular access outcomes and mitigate demoralization, thereby enhancing quality of life.

Clinical trial number  Not applicable.
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Introduction
As the global population continues to age, the burden of 
chronic kidney disease(CKD), is rising significantly [1]. 
Over the past decade, there has been a notable increase in 
the number of elderly patients initiating dialysis, with the 
most significant rise observed among those aged 65 and 
older [2]. A functional vascular access (VA) is essential for 
delivering an adequate dialysis dose to patients with end-
stage renal disease (ESRD). However, complications asso-
ciated with VA are closely linked to increased morbidity 
and mortality rates. Current clinical practice guidelines, 
such as the 2019 Kidney Disease Outcomes Quality Ini-
tiative (KDOQI) Vascular Access guidelines, advocate for 
prioritizing arteriovenous fistula (AVF) creation in clini-
cally suitable candidates, owing to its association with 
improved long-term patency, reduced mortality risk, 
and lower healthcare expenditures compared to arterio-
venous grafts (AVG) or central venous catheters (CVC) 
[3]. However, these recommendations are contextualized 
within a patient-centered framework that mandates indi-
vidualized risk-benefit evaluations and shared decision-
making, particularly for elderly or comorbid populations 
where anatomical or functional limitations may influence 
access selection [4]. However, there remains a lack of 
specific guidelines tailored to the unique needs of elderly 
patients regarding vascular access. This gap underscores 
the need for further research and the development of 
specialized recommendations to optimize outcomes in 
this growing demographic.

Demoralization Syndrome (DS) is a psychological con-
dition marked by significant distress, often triggered by 
a series of challenging life events [5]. It is characterized 
by an overwhelming sense of helplessness, an inabil-
ity to cope, and a subjective feeling of inadequacy when 
confronted with stress. This syndrome is primarily 
manifested through feelings of powerlessness, profound 
loneliness, and deep despair. It is frequently observed in 
individuals with terminal illnesses, cancer patients, and 
those suffering from chronic conditions [6]. DS not only 
contributes to sleep disturbances, a decline in overall 
quality of life, and an increased burden on families but 
can also escalate to severe outcomes such as suicidal ide-
ation or behaviors in extreme cases [7]. These factors col-
lectively contribute to a reduction in life expectancy.

For long-term patients, DS can have detrimental effects 
on both physical and mental health, significantly imped-
ing the recovery process and the effectiveness of treat-
ment. A critical issue is that some patients with DS may 
be overlooked by healthcare providers, as their symptoms 
do not meet the diagnostic criteria for depression. While 
existing research has predominantly focused on cancer 
populations, emerging evidence highlights its preva-
lence in patients with CKD, including those undergoing 
maintenance hemodialysis (MHD) and kidney transplant 

recipients [8]. A study by Battaglia et al. demonstrated 
that kidney transplant recipients frequently experience 
DS, particularly during periods of graft dysfunction or 
immunosuppression-related complications [9]. Despite 
this, research specifically examining DS in elderly MHD 
patients remains scarce, with most studies concentrat-
ing on cancer cohorts. The correlation between vascular 
access satisfaction (VAS) and DS in elderly MHD patients 
remains under-explored, this multi-center retrospec-
tive study primarily aimed to investigate the correlation 
between VAS and DS in elderly MHD patients, and sec-
ondarily identify clinical and psychosocial predictors of 
VAS.The results of this research are expected to offer a 
scientific basis for designing targeted interventions that 
address psychological distress and enhance the overall 
quality of life for this specific patient population.

Materials and methods
Research subjects
Convenient sampling was used to select MHD patients 
from three tertiary hospitals in Baoding, Hebei Prov-
ince in China, as the survey subjects from April 2024 to 
October 2024. Inclusion criteria: diagnosed with ESRD, 
undergoing MHD for at least 3 months; aged 60 or older; 
clear consciousness and capable of unobstructed com-
munication. Exclusion criteria: (1) a history of mental 
illness (e.g., schizophrenia, bipolar disorder) diagnosed 
by a psychiatrist; (2) cognitive impairment, defined as 
a Mini-Mental State Examination (MMSE) score < 24, 
assessed during recruitment; (3) recent major life events 
(e.g., accidents, bereavement).This study was approved by 
the Ethics Committee of Baoding No.1 Central Hospital 
(Ethics Approval Number: 2024198), and all recruited 
patients were informed and willing participants in this 
study.Written informed consent was obtained from the 
patients for this study.

Research tools
Patient general information questionnaire
Designed by the researchers themselves, this question-
naire includes two parts. Part 1: Demographic infor-
mation such as age, sex, smoking, drinking, BMI, 
marital status, living alone, and average monthly house-
hold income. Part 2: Disease-related information and 
lab test, including vascular access type, dialysis duration, 
dialysis frequency every week, complications, albumin, 
calcium, phosphorus, parathyroid hormone (PTH),and 
C-reactive protein (CRP).

Vascular access satisfaction
The Short Form Vascular Access Questionnaire (VAQ) is 
a 13-item instrument designed to evaluate the level of sat-
isfaction among MHD patients regarding their VA [10]. 
Developed and validated in Toronto, Ontario, Canada, 
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the VAQ has demonstrated high test-retest reliability and 
internal consistency through psychometric evaluations. 
The questionnaire takes approximately 10  min to com-
plete and assesses four key domains of access satisfaction: 
overall satisfaction, physical symptoms, social function-
ing, and complications. Each item is rated by the patient 
on a Likert scale ranging from 1 to 7, where a score of 
7 indicates the highest level of dissatisfaction. To clas-
sify patients into high and low satisfaction groups, VAQ 
scores of less than 7 were categorized as satisfied, while 
scores of 7 or higher were categorized as dissatisfied, as 
previously outlined in the literature [10]. In this study, 
based on the aforementioned VAQ scoring criteria, the 
participants were divided into two groups: VA satisfac-
tion group and VA dissatisfaction group.

Chinese version of the DS scale
The DS Scale was developed by Hong Xiaoqi, et al. based 
on the English version of the Kissane DS Scale, with cul-
tural adaptation by Liu Peipei, et al., to assess the condi-
tion of patients experiencing DS [11]. It includes items 
related to feelings of meaninglessness (5 items), depres-
sion (5 items), unrest (5 items), failure (5 items), and 
helplessness (4 items). Scores range from 0 to 4 based on 
the severity level, with a total score of 96. Higher scores 
indicate a more severe DS, with 0 to 30 points classified 
as low level, 31 to 60 points as moderate level, and 61 to 
96 points as high level. The total Cronbach’s α coefficient 
for the scale is 0.97.

Data collection methods
The data was collected using a combination of paper-
based questionnaires and electronic surveys. The 
researchers provided uniform training to the surveyors, 
who used standardized guidelines to explain the require-
ments to the participants before conducting the surveys. 
Consistent answers were given to any queries raised by 
the participants. For those with difficulty in writing or 
reading, the surveyors read out each item in a non-lead-
ing manner and assisted them in filling out the question-
naire. Upon completion, the survey was collected on the 
spot, checked for any missing items, and promptly sup-
plemented to ensure full completion.

Statistical methods
Binary logistic regression analysis will be employed 
in this study, requiring a sample size of 5–20 times the 
number of independent variables. With an estimated 20 
independent variables and accounting for a 20% non-
response rate, the calculated sample size should range 
from 80 to 360 cases.All statistical analyses were per-
formed using SPSS version 26.0 (IBM Corp., Armonk, 
NY). Continuous variables were evaluated for normality 
using the Shapiro-Wilk test. Data conforming to a normal 

distribution are presented as mean ± standard deviation 
(SD) and analyzed with independent Student’s t-tests or 
one-way analysis of variance (ANOVA). Non-normally 
distributed data are summarized as median (interquar-
tile range, IQR) and analyzed using nonparametric tests 
(Mann-Whitney U or Kruskal-Wallis tests, as appropri-
ate). Categorical variables are reported as frequencies 
(percentages) and compared using Pearson’s chi-square 
or Fisher’s exact tests. Demoralization syndrome (DS) 
outcomes, including total scores (range: 0–96) and sub-
domain scores (meaninglessness, depression, unrest, fail-
ure, helplessness), were compared between VAS groups 
using independent t-tests, with effect sizes quantified by 
Cohen’s d. Variables demonstrating a univariate asso-
ciation with VAS at p < 0.05 were included in the mul-
tivariable binary logistic regression model to identify 
independent predictors. Multicollinearity among covari-
ates was assessed via variance inflation factors (VIF), 
with a threshold of VIF < 5.0 deemed acceptable. Missing 
data, accounting for < 5% of all variables, were managed 
through pairwise deletion to preserve statistical power 
while minimizing bias. A two-sided p-value < 0.05 was 
defined as statistically significant for all analyses.

Results
A comparative analysis of the baseline characteristics 
between the two groups
A total of 350 elderly MHD patients were ultimately 
included in this study, meeting the required sample 
size criteria for this research.The flowchart can be seen 
in Fig.  1. Among them, the dissatisfaction group con-
sisted of 115 male patients (57.5%), while the satisfaction 
group included 70 male patients (53.8%). There was no 
significant difference between the two groups (p > 0.05). 
The average age in the dissatisfaction group was 72.4 
years, compared to 74.3 years in the satisfaction group, 
with no significant difference between the two groups 
(p > 0.05). Additionally, there were no significant dif-
ferences between the two groups in terms of smoking, 
drinking, BMI, marital status, vascular access type, dialy-
sis frequency every week, albumin, calcium, phosphorus, 
and CRP (p > 0.05). However, significant differences were 
observed in average monthly household income, living 
alone, dialysis duration, complications, hemoglobin, and 
PTH (P < 0.05) (Table 1).

Scores of VAS between the two groups
This study showed that the VAS scores of patients in 
the dissatisfaction group were significantly higher com-
pared to those in the satisfaction group, both in terms of 
individual item scores and overall scores (P < 0.001). The 
statistical significance (P < 0.001) underscores the robust-
ness of this observation, highlighting a clear distinction 
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in patient satisfaction levels as reflected in their VAS 
assessments (Table 2).

Analysis of independent factors influencing VAS in these 
MHD patients
The variables from Table 1 that demonstrated statistical 
significance (p < 0.05) were included in the subsequent 
binary logistic regression analysis. The results of this 
analysis revealed that living alone, dialysis duration, and 
PTH levels were identified as independent risk factors 
for VAS. Conversely, hemoglobin levels were found to be 
a protective factor for VAS. These findings suggest that 
while certain factors may increase the risk of VAS, main-
taining higher hemoglobin levels could potentially miti-
gate this risk (Table 3).

A comparative analysis of DS levels between the two 
groups
The study revealed a significant difference in the total DS 
scores between the two groups. Specifically, the dissat-
isfaction group had a total DS score of 73.6 ± 8.7, while 
the satisfaction group scored 51.2 ± 6.9, with a statisti-
cally significant difference (p < 0.01). Furthermore, when 
comparing the scores of individual DS items, the dis-
satisfaction group consistently scored higher than the 

satisfaction group across all items, and these differences 
were also statistically significant (p < 0.05) (Table 4).

Discussion
This study aimed to explore the correlation between VAS 
and DS in elderly MHD patients. The findings revealed 
significant differences in VAS scores between the VA dis-
satisfaction and VA satisfaction groups, with indepen-
dent risk factors for VAS including living alone, longer 
dialysis duration, and higher parathyroid hormone (PTH) 
levels, while higher hemoglobin levels were identified as 
a protective factor. Additionally, the VA dissatisfaction 
group exhibited significantly higher DS scores compared 
to the VA satisfaction group, underscoring a strong cor-
relation between VAS and DS in this patient population.

The results of this study align with previous research 
highlighting the multi-factorial nature of VAS in MHD 
patients [12]. Living alone emerged as a significant risk 
factor for VAS, consistent with findings from other 
studies that have emphasized the role of social support 
in patient satisfaction and overall well-being [13–15]. 
Elderly patients living alone often face challenges in 
managing their health, including adherence to dialy-
sis schedules and coping with complications, which can 
exacerbate dissatisfaction with VA [15].This underscores 

Fig. 1  Flowchart of the study

 



Page 5 of 8Lv et al. BMC Nephrology          (2025) 26:265 

the importance of addressing social determinants of 
health in the management of MHD patients.

Longer dialysis duration was also identified as an inde-
pendent risk factor for VAS. This finding is consistent 
with studies that have shown a progressive decline in 
patient satisfaction over time, likely due to the cumula-
tive burden of dialysis-related complications and the 
physical and emotional toll of long-term treatment [16, 
17].The chronic nature of maintenance hemodialysis 
requires a sustained focus on patient-centered care, par-
ticularly in addressing the functionality of VA and its 
impact on patient satisfaction. VA complications, such as 
stenosis, thrombosis, and infections, are common among 
MHD patients and can significantly impair quality of life 
[18]. These complications not only disrupt the dialysis 
process but also contribute to patient frustration and dis-
satisfaction, underscoring the need for regular monitor-
ing and timely interventions.The chronic nature of MHD 

Table 1  Comparison of the general data between the two groups (n = 350)
Variables VA Dissatisfaction Group

n = 220
VA Satisfaction Group
n = 130

p

Sex, n( %), Male 115(57.5) 70(53.8) 0.862
Age, (Years) 72.4 ± 10.8 74.3 ± 9.4 0.837
Smoking, n( %) 58(26.4) 38(29.2) 0.648
Drinking, n( %) 35(15.9) 22(16.9) 0.921
BMI(kg/m2) 25.3 ± 6.8 26.2 ± 6.2 0.249
Marital Status n( %), Married 173(78.6) 106(81.5) 0.607
Average Monthly Household Income (Yuan) 3638.7 ± 1236.1 5314.6 ± 1836.9 < 0.001
Living Alone, n(%) 47(21.4) 11(8.5) 0.002
Vascular Access Type, n(%) 0.146
  AVF 175(79.5) 112(86.2)
  AVG 4(1.8) 2(1.5)
  TCC 41(18.7) 16(12.3)
Dialysis Duration (Years) 7.6 ± 2.1 4.5 ± 1.9 < 0.001
Dialysis Frequency every week 2.9 ± 0.9 3.1 ± 0.7 0.076
Complications, n(%) < 0.001
  ≤ 3 74(33.6) 84(74.6)
  > 3 146(66.4) 46(35.4)
Hemoglobin (g/L) 83.2 (68.9,107.1) 108.9 (88.2, 117.6) < 0.01
Albumin (g/L) 35.1 ± 10.9 37.2 ± 8.3 0.058
Calcium (mmol/L) 1.9 (1.2, 2.3) 2.1 (1.4, 2.5) 0.154
Phosphorus (mmol/L) 1.5 ± 0.7 1.6 ± 0.8 0.221
PTH (pg/mL) 558.7 ± 175.9 257.6 ± 98.3 < 0.001
CRP(mg/L) 9.2 (5.4,12.7) 8.8(5.7,11.9) 0.273
Note: VA (vascular access), BMI (body mass index), AVF (arteriovenous fistula), AVG (arteriovenous graft), TCC (tunneled cuffed catheter), PTH (parathyroid hormone), 
CRP (C-reactive protein), p < 0.05 showed in bold and italic type

Table 2  Score of VAS between the two groups in these elderly maintenance Hemodialysis patients
Item Physical symptoms social functioning Dialysis-related complications Overall satisfaction Total socre
Scoring Range 0~28 0~28 0~28 0~7 0~91
Satisfaction Group Scoring (x ± s) 13.8 ± 2.5 12.5 ± 3.7 14.3 ± 4.8 4.4 ± 1.2 45.8 ± 11.4
Dissatisfaction Group Scoring (x ± s) 2.2 ± 0.4 1.7 ± 0.5 1.6 ± 0.3 1.2 ± 0.3 6.4 ± 1.4
p < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Note: VAS (vascular access satisfaction), p < 0.05 showed in bold and italic type

Table 3  Logistic regression of vascular access satisfaction 
among these elderly maintenance Hemodialysis patients 
(n = 350)
Variables B OR(95%Cl) P
Average Monthly House-
hold Income (Yuan)

-0.389 0.786 (0.598 ~ 1.128) 0.125

Living Alone (Yes) 0.364 1.415(1.153 ~ 1.887) 0.021
Dialysis Duration (Years) 0.259 1.383(1.141 ~ 1.783) < 0.01
Complications
  ≤ 3 Reference
  > 3 0.542 1.535(1.241 ~ 2.137) < 0.01
Hemoglobin (g/L) -0.273 0.816(0.572 ~ 1.153) 0.243
PTH (pg/mL) 0.383 1.265(1.049 ~ 1.649) 0.035
Note: OR (odd ratio), Cl (Confidence Interval), p < 0.05 showed in bold and italic 
type
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necessitates ongoing attention to patient-centered care, 
including regular assessments of vascular access func-
tionality and patient satisfaction.

Higher PTH levels were another significant risk fac-
tor for VA dissatisfaction. Elevated PTH levels are often 
associated with secondary hyperparathyroidism (SHPT), 
a common complication in MHD patients, which can 
lead to vascular calcification (VC) and increased risk of 
VA failure [19]. The pathophysiology linking elevated 
PTH levels to VA dissatisfaction is multifaceted. PTH 
contributes to VC by promoting the deposition of cal-
cium and phosphate in the vascular walls, leading to 
reduced elasticity and increased stiffness of blood ves-
sels [20]. This calcification process not only impairs the 
patency of VA but also increases the risk of thrombosis 
and stenosis, further complicating the management of 
VA in MHD patients [21]. Moreover, the inflammatory 
milieu associated with SHPT exacerbates endothelial 
dysfunction, which is another critical factor in VA failure 
[22]. This highlights the need for effective management 
of mineral and bone disorders in MHD patients to opti-
mize vascular access outcomes.

Conversely, higher hemoglobin levels were found to 
be a protective factor for VAS. This is consistent with 
research demonstrating the positive impact of adequate 
hemoglobin levels on patient quality of life and satisfac-
tion with treatment [23]. Recent studies have consistently 
demonstrated that anemia, a common complication in 
MHD patients, is associated with poorer clinical out-
comes and reduced patient satisfaction [24]. This is likely 
because adequate hemoglobin levels improve oxygen 
delivery to tissues, reduce fatigue, and enhance physi-
cal activity, thereby positively influencing patients’ per-
ception of their treatment and VA. Hence, Maintaining 
optimal hemoglobin levels through appropriate anemia 
management is therefore crucial in improving VAS and 
overall patient outcomes.

The study found a significant correlation between 
VAS and DS, with the VA dissatisfaction group exhib-
iting markedly higher DS scores compared to the VA 
satisfaction group. This finding is in line with previous 
research that has identified a strong link between physi-
cal health conditions and psychological distress in MHD 
patients [25]. The chronic and debilitating nature of 
MHD, coupled with the challenges associated with VA, 

can contribute to feelings of helplessness, despair, and 
demoralization [26].

The higher DS scores in the VA dissatisfaction group 
suggest that VAS plays a critical role in the psychologi-
cal well-being of MHD patients. Patients who are dis-
satisfied with their VA may experience greater physical 
discomfort, social limitations, and complications, all of 
which can exacerbate feelings of demoralization. This 
underscores the importance of addressing both the phys-
ical and psychological aspects of care in MHD patients to 
improve overall quality of life.

The findings of this study are consistent with previous 
research that has highlighted the impact of VA on patient 
satisfaction and psychological well-being. For instance, a 
study by Yuo TH et al. [27] found that patients with AVFs 
reported higher satisfaction and lower levels of psycho-
logical distress compared to those with CVCs. Similarly, 
a study by Balamuthusamy S et al. [28]. demonstrated 
that patients with lower VAS scores had better quality of 
life and lower levels of depression and anxiety.The study’s 
findings have important implications for clinical prac-
tice and policy. Efforts to increase AVF utilization should 
focus on early referral, patient-centered education, and 
addressing disparities in access to care. Interventions 
tailored to specific demographic groups, such as cultur-
ally sensitive educational materials and targeted outreach 
programs, may help bridge the gap in AVF adoption. Fur-
thermore, healthcare providers should engage patients in 
shared decision-making, ensuring that their preferences 
and concerns are adequately addressed [29].

Despite its contributions, this study has several limi-
tations. First, the cross-sectional design limits the abil-
ity to establish causal relationships between VAS and 
DS. Longitudinal studies are needed to better under-
stand the temporal dynamics of these relationships. Sec-
ond, the study was conducted in a specific geographic 
region, which may limit the generalizability of the find-
ings to other populations. Future research should include 
diverse patient populations to validate the results. Third, 
the reliance on self-reported measures for VAS and DS 
may introduce bias, as patients may under-report or 
over-report their experiences. Objective measures, such 
as clinical assessments of vascular access functionality, 
could provide a more comprehensive evaluation.

Table 4  Scores of demoralization between the two groups in these elderly maintenance Hemodialysis patients
Item Unmeaning Discouraged Unrest Failure Helplessness Total socre
Scoring Range 0~20 0~20 0~20 0~20 0~16 0~96
Satisfaction Group Scoring (x ± s) 14.1 ± 6.5 11.3 ± 4.9 10.3 ± 4.1 9.3 ± 3.7 8.1 ± 2.7 51.2 ± 6.9
Dissatisfaction Group Scoring (x ± s) 19.2 ± 7.2 17.5 ± 5.6 16.2 ± 5.8 15.1 ± 7.2 14.3 ± 4.8 73.6 ± 8.7
p < 0.01 0.027 0.012 0.034 < 0.01 < 0.01
(p < 0.05 showed in bold and italic type)
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Conclusions
In conclusion, this study highlights the significant cor-
relation between VAS and DS in elderly MHD patients 
and identifies key factors influencing VAS. To our knowl-
edge, this is the first clinical study to demonstrate a sig-
nificant correlation between VAS and DS in elderly MHD 
patients. Addressing these factors through targeted inter-
ventions, such as improving social support, optimizing 
dialysis management, and controlling PTH and hemoglo-
bin levels, may enhance VAS and reduce DS, ultimately 
improving the quality of life for this patient population. 
Future research should focus on longitudinal studies and 
diverse populations to further elucidate these relation-
ships and inform clinical practice.
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