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Purpose: Patients undergoing maintenance hemodialysis (MHD) frequently experience 
chronic pain, which can severely affect their quality of life (QOL). The objective of this 
study was to evaluate the prevalence of chronic pain in MHD patients and examine the 
factors associated with QOL.
Patients and Methods: A cross-sectional questionnaire-based survey was conducted 
between October 2020 and April 2021, 1204 MHD patients from nine hemodialysis units 
were screened for chronic pain in Chengdu, China, and 296 MHD patients with chronic pain 
were enrolled in this study. We analyzed data on clinicodemographic characteristics, pain 
interference and severity (Brief Pain Inventory), QOL (Medical Outcomes Study 36-item 
Short Form Health Survey - mental component summary [MCS] and physical component 
summary [PCS]), pain self-efficacy (Pain Self-Efficacy Questionnaire), and social support 
(Social Support Rating Scale).
Results: The prevalence of chronic pain in MHD patients was 26.74% in this study. The 
most common areas of pain were lower back (63.5%), lower limbs (55.0%), and head 
(33.5%), 36.5% did not implement any measures to relieve it. Of the patients who did 
receive pain treatment or medication, 56.9% reported that the measures they took had less 
than half of the pain relief. MHD patients with chronic pain had poor QOL based on scores 
on the MCS (53 ± 16.76) and PCS (40.56 ± 13.81). Stepwise multiple regression identified 
age, financial strain, pain interference, social support, and pain self-efficacy as independent 
predictors of QOL. Pain self-efficacy was significantly associated with social support (r = 
0.5, p < 0.01), MCS (r = 0.69, p < 0.01), and PCS (r = 0.8, p < 0.01). The mediating effects 
of pain self-efficacy were 70.31% on the relationship between social support and MCS, and 
75.62% on the relationship between social support and PCS.
Conclusion: Chronic pain is prevalent and undermanaged in Chinese MHD patients, 
resulting in worse QOL. Healthcare providers should focus on pain management and the 
impact of psychosocial factors on patient QOL. Further research should deepen our under-
standing of how pain self-efficacy mediates the relationship between social support and 
QOL.
Keywords: chronic pain, maintenance hemodialysis, pain management, quality of life, pain 
self-efficacy, social support

Plain Language Summary
In this multicenter cross-sectional study, we evaluated the levels of chronic pain experienced 
by Chinese patients on maintenance hemodialysis and identified factors associated with their 
quality of life. Our results indicate that chronic pain is prevalent and undermanaged in these 
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patients, and their quality of life is significantly impacted by 
clinicodemographic characteristics such as age, financial strain 
and pain interference, as well as psychosocial factors such as 
social support and pain self-efficacy.

Introduction
Chronic kidney disease has been recognized as a major 
public health issue worldwide,1 and its prevalence in 
China has been increasing.2 Patients with stage 5 chronic 
kidney disease require renal replacement therapy for sur-
vival, and hemodialysis is the most commonly used ther-
apy at present.3 Although hemodialysis can prolong the 
life of these patients, it also places a burden of many 
symptoms. Chronic pain is one of the most common 
symptoms of patients, the prevalence of chronic pain can 
be as high as 82% in MHD patients,4 and such pain 
severely affects quality of life (QOL).5

QOL is a multidimensional concept influenced by per-
sonal and environmental factors, as well as their interac-
tions. Studies have reported poor QOL in maintenance 
hemodialysis (MHD) patients, especially those suffering 
from chronic pain.6,7 The QOL of these patients is asso-
ciated with socio-demographic factors such as age, sex, 
level of education, and marital status,8–10 clinical charac-
teristics such as primary disease, comorbidities, and dura-
tion of hemodialysis,11,12 as well as chronic pain factors 
including the duration of pain, pain severity, pain affect, 
the location of pain.5,13,14 Most importantly, psychosocial 
factors such as social support, self-efficacy, and depres-
sion, can also significantly affect QOL.15–17

Social support is defined as the interpersonal transaction 
involving one or more of the following: (1) emotional con-
cern (liking, love, empathy), (2) instrumental aid (goods or 
services), (3) information (about the environment), or (4) 
appraisal (information relevant to self-evaluation). Several 
theories of behavioral change, including the Social 
Ecological Model, the Social Cognitive Theory and the 
Health Belief Model, consider social support to be a key 
factor that can improve QOL.18 Although several studies 
have shown that adequate social support can have 
a positive impact on the QOL of MHD patients with chronic 
pain,15,19 how social support affects QOL remains poorly 
understood.

Pain self-efficacy refers to a patient’s confidence in his 
or her ability to tolerate pain and perform daily activities 
in spite of it.20,21 A growing body of research has demon-
strated that pain self-efficacy can predict mental and phy-
sical health.22,23 Patients with chronic pain who have 

higher self-efficacy levels are more likely to perform 
health-related behaviors to alleviate the pain, which in 
turn leads to lower psychological stress and higher QOL. 
In contrast, those with low self-efficacy levels typically 
experience worse QOL and general health. Furthermore, 
according to the triadic model of reciprocal determinism in 
Social Cognitive Theory,24 there is a reciprocal relation-
ship between environment (support, feedback), behavior 
(practice, self-efficacy), and individual (experience, cogni-
tion). Considering that pain self-efficacy is self-efficacy in 
the context of pain, we can reasonably assume that pain 
self-efficacy may be an important mediating factor 
between social support and QOL.

Few studies have explored the role of pain self-efficacy 
on social support and QOL in MHD patients with chronic 
pain. In fact, the prevalence and extent of chronic pain 
among MHD patients are unclear, as are the predictors of 
their QOL. Addressing these questions may help Medical 
staff develop effective non-drug interventions to improve 
their QOL. Therefore, in this study, we aimed to (1) under-
stand the chronic pain status of Chinese MHD patients, (2) 
identify the predictors of QOL in MHD patients with 
chronic pain, and (3) examine relationships among pain 
self-efficacy, social support, and QOL.

Methods
Study Design
This multicenter, cross-sectional study was conducted 
between October 2020 and April 2021. We included 
MHD patients with chronic pain who had undergone treat-
ment in hemodialysis units at nine hospitals in Chengdu, 
China. The participants originated from different districts 
across Chengdu, thus representing a wide geographic 
spread. This study was approved by the Ethics 
Committee of the First Affiliated Hospital of Chengdu 
Medical College (2020CYFYIRB-BA-108), and it was 
conducted based on the principles in the Declaration of 
Helsinki.

Participants and Procedure
Patients were included if they (1) were at least 18 years 
old and could communicate effectively (verbally or in 
writing), (2) had received hemodialysis for at least three 
months and were in a stable condition, and (3) met the 
diagnostic criteria of chronic pain outlined by the 
International Association for the Study of Pain (IASP).25 

According to these criteria, pain had to occur daily or 
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almost daily, it had to last longer than 3 months, and the 
patient had to rate it with a score ≥ 3 on a visual analog 
scale.

We provided relevant information on the purpose and 
content of this study to all included patients. 
Questionnaires were distributed after obtaining written 
informed consent from the participants. If participants 
had questions about the study, we provided a detailed 
clarification in a timely manner during completion of the 
questionnaire. In case the patient could not read or write, 
the researchers read out the questions word for word and 
recorded the patient’s answers. The questionnaires were 
distributed and retrieved by a master’s degree candidate 
and three undergraduate students who were part of the 
research team.

Instruments
Based on expert consultation and a review of relevant 
literature, we designed a questionnaire to collect demo-
graphic and clinical information about the participants. 
Demographic characteristics included age, sex, marital 
status, place of residence, level of education, employment 
status, and financial strain, while clinical characteristics 
included duration and frequency of hemodialysis, body 
mass index, number of comorbidities, and duration of 
pain. These data were collected through patient self- 
report and verified by chart review.

We used the Brief Pain Inventory (BPI)26 to assess pain 
interference and severity in the study participants. Severity 
was assessed as an average score based on four pain 
categories: worst, least, average, and current pain. Each 
category was scored on a scale ranging from 0 to 10. Pain 
interference was assessed based on the extent to which 
pain interfered with general activity, walking ability, 
mood, sleep, work, interactions with other people, and 
enjoyment of life. The interference in each of these 
seven functional domains was scored on a scale from 0 
to 10, and the mean score across all seven domains was 
taken as the pain interference score. The BPI was also 
used to collect data on pain location, pain treatments or 
medication received, and the degree of pain relief at 24 
h after treatment or medication. The BPI has shown good 
reliability and validity for assessment of chronic pain.27

The Medical Outcomes Study 36-item Short Form 
Health Survey (SF-36) has been widely used worldwide 
to assess QOL in general and specific populations.28 SF-36 
is divided into two subscales: the Mental Component 
Summary (MCS) and the Physical Component Summary 

(PCS).29 These subscales encompass eight QOL domains: 
physical functioning, role physical, bodily pain, general 
health, vitality, social functioning, role emotional, and 
mental health. The score for each domain was linearly 
converted to a standard score ranging from 0 to 100, 
with higher score indicating better perception of health.30 

In the present study, we used the Mainland Chinese ver-
sion of the SF-36. This survey has shown good reliability 
and validity, and it can be applied to MHD patients.31,32

The Pain Self-Efficacy Questionnaire was originally 
developed to measure an individual’s confidence while 
performing a range of activities.20 This questionnaire con-
tains a total of 10 entries that are scored on the basis of 
a 7-point Likert scale, where 0 indicates “not at all con-
fident” and 6 indicates “completely confident”. The total 
possible score of the scale is 60, and higher scores indicate 
greater pain self-efficacy. We used the Chinese version of 
the Pain Self-Efficacy Questionnaire, which has shown 
good reliability and validity.22

The Social Support Rating Scale was specifically 
designed to measure social support in the Chinese popula-
tion, and it has shown good reliability and validity.33 This 
scale consists of 10 items that are used to determine three 
dimensions of social support: subjective support (4 items), 
objective support (3 items), and support usage (3 items). 
The total score can range from 12 to 66; the subjective 
support subscore, from 8 to 32; the objective support sub-
score, from 1 to 22; and the support usage subscore, from 
3 to 12. Higher scores indicate stronger social support.

Data Analysis
All statistical analyses were performed using SPSS 23.0 
(IBM, Armonk, NY, USA). Continuous variables that were 
normally distributed were expressed as means and stan-
dard deviations, while categorical variables were 
expressed as numbers or percentages. Skewed data were 
expressed as medians and interquartile ranges (IQRs). We 
used independent-sample t-tests or analysis of variance to 
examine whether demographic and clinical characteristics 
varied significantly with MCS score, PCS score, pain self- 
efficacy, or social support. Results associated with p < 0.05 
were considered statistically significant.

Pearson correlation analysis was performed to identify 
relationships among these variables. We used stepwise 
multiple regression to identify predictors of QOL in 
MHD patients with chronic pain. The mediation model 
was examined using the PROCESS 3.3 procedure with 
centered variables. In the regression analyses, parameter 
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estimation was performed based on 5000 bootstrapped 
samples. When a bias corrected and accelerated 95% con-
fidence interval (BCa 95% CI) does not contain zero, the 
mediating role is statistically significant.

Results
Of the 1204 MHD patients who had undergone treatment 
in hemodialysis units at the nine study sites during the 
enrollment period, we excluded 882 because they did not 
meet the eligibility criteria. Of the remaining 322 patients, 
26 (8.07%) declined to participate in the study. Therefore, 
we included a total of 296 MHD patients with chronic pain 
in the study.

Demographic and Clinical Characteristics
Scores on MCS, PCS, Pain self-efficacy, and social sup-
port of MHD patients with chronic pain of different char-
acteristics in Table 1. A majority (60.8%) of the patients 
included in this study were ≥ 60 years old (age range 27– 
93 years). A large proportion of the patients were married 
(83.1%), had completed a junior high School education or 
below (74.3%), were not currently employed (97%), and 
reported financial strain (84.5%). We found that age, 
employment status, financial strain, and number of comor-
bidities were significantly associated with MCS, PCS, and 
pain self-efficacy scores (p < 0.05).

Chronic Pain
Of the 1204 MHD patients screened in this study, we 
found that only 322 (26.7%) reported chronic pain. 
Based on the BPI, the pain severity score was 3.6 (IQR 
3–4.6) and the pain interference score was 4 (IQR 3–5). 
Additionally, the duration of chronic pain was determined 
to be 5 years (IQR 1–7 years). Pain interference across the 
seven functional domains is depicted in Figure 1.

The chronic pain reported by patients was located in 
the lower back (63.5%), lower limbs (55%), head (33.5%), 
shoulders (28.4%), and feet (27.4%). A large proportion of 
patients (71.3%) reported experiencing pain at two or 
more sites. Many patients perceived the most painful 
area to be the lower back (39.5%), followed by the lower 
limbs (25%).

Pain Management
36.5% of patients did not take any measures to relieve 
pain, while 38.9% of these patients experienced severe 
pain (worst pain ≥ 7). Among the patients who received 
treatments or medications for pain relief, 56.9% reported 

that the measures they took had less than half of the pain 
relief. The main pain relief measures taken by the patients 
included traditional Chinese medicines (45.3%), medica-
tion (27.4%), and physiotherapy (3.7%).

Predictors of QOL
Stepwise multiple linear regression was used to identify 
predictors of QOL, as measured in terms of MCS and PCS 
scores (Table 2). The independent predictors of MCS score 
were age (p = 0.004), financial strain (p = 0.001), pain 
interference (p < 0.001), social support (p = 0.023), and 
pain self-efficacy (p < 0.001). These variables accounted 
for 57.3% of the variance in MCS scores (adjusted R2 = 
0.573).

Independent predictors of PCS score were age (p = 
0.016), sex (p = 0.043), financial strain (p = 0.016), fre-
quency of hemodialysis (p = 0.027), pain interference (p < 
0.001), social support (p = 0.019), and pain self-efficacy (p 
< 0.001). These variables accounted for 75.4% of the 
variance in PCS scores (adjusted R2 = 0.754).

Correlation Analysis
We performed Pearson’s correlation analysis to explore 
relationships among social support, pain self-efficacy, 
MCS and PCS. There was a positive correlation among 
all four variables. Means, standard deviations and correla-
tions coefficient for each variable are shown in Table 3.

Mediation Model Test
After controlling for age, employment status, financial 
strain, and number of comorbidities as covariates, we 
found that pain self-efficacy mediated the relationship 
between social support and QOL, as measured in terms 
of MCS and PCS scores. The paths (a, b, c, and c’) and the 
indirect path a*b are labeled with the path coefficients in 
the mediation model (Figure 2). Tables 4, 5 showed the 
results of the mediation analysis.

In model 1, the connection between social support and 
MCS (c path) was examined, social support has a positive 
relation with MCS (c = 1.098, p<0.001). Then, the indirect 
effect of social support on MCS via pain self-efficacy was 
observed (path a*b, a = 0.597, b = 1.292). Meanwhile, 
when pain self-efficacy was entered to the model as 
a mediator, the direct effect of social support on MCS 
(path c’) was still significant (c’ = 0.326, p < 0.05). In 
addition, the upper and lower limits of bootstrap 95% 
confidence intervals for the direct effect of social support 
on MCS and the mediating effect of pain self-efficacy did 
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Table 1 Scores on MCS, PCS, Pain Self-Efficacy, and Social Support of MHD Patients with Chronic Pain of Different Characteristics 
(n=296)

Variables Total Sample MCS PCS Pain Self-Efficacy Social Support

n (%) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (years)

18–44 23 (7.8%) 60.1 (14.6) 49.5 (9.7) 28.6 (5.9) 27.8 (4.8)

45–59 93 (31.4%) 54.5 (17.3) 46.7 (13.3) 25.0 (8.6) 28.0 (5.2)

≥60 180 (60.8%) 53.0 (16.8) 36.2 (12.8) 19.4 (7.7) 26.8 (6.1)

p-value 0.032 < 0.001 < 0.001 0.204

Sex

Male 126 (42.6%) 54.9 (15.6) 42.0 (12.9) 21.6 (7.9) 27.5 (5.5)

Female 170 (57.4%) 51.6 (17.5) 39.5 (14.4) 22.0 (8.9) 27.0 (5.9)

p-value 0.095 0.133 0.659 0.520

Marital status

Married 246 (83.1%) 53.1 (16.8) 41.0 (13.5) 22.1 (8.4) 27.8 (4.8)

Unmarried/ divorced/ widowed 50 (16.9%) 52.2 (16.8) 38.2 (15.3) 20.3 (9.0) 24.4 (8.6)

p-value 0.715 0.193 0.167 0.010

Living place

Country 50 (16.9%) 50.2 (14.7) 38.9 (14.0) 19.8 (6.7) 26.5 (4.5)

Town 37 (12.5%) 58.2 (18.4) 42.5 (15.5) 24.0 (9.9) 27.1 (5.7)

City 209 (70.6%) 52.7 (16.8) 40.6 (13.5) 21.9 (8.6) 27.4 (6.0)

p-value 0.081 0.489 0.067 0.546

Education levels

Junior school or less 220 (74.3%) 52.0 (16.7) 39.9 (13.9) 21.1 (8.2) 26.6 (5.4)

High school/technical secondary 56 (18.9%) 56.0 (17.3) 43.4 (14.3) 24.0 (9.4) 28.9 (6.4)

College or above 20 (6.8%) 55.0 (15.5) 41.2 (10.7) 24.0 (8.0) 29.6 (6.14)

p-value 0.246 0.221 0.045 0.004

Employment status

Full-time/part-time 9 (3.0%) 65.2 (12.1) 52.0 (12.3) 30.1 (7.8) 30.0 (5.3)

Unemployed 287 (97.0%) 52.6 (16.8) 40.2 (13.7) 21.6 (8.4) 27.2 (5.7)

p-value 0.025 0.012 0.003 0.196

Financial strain

None 46 (15.5%) 63.0 (13.8) 48.0 (12.5) 24.7 (8.4) 30.9 (7.3)

Mild or moderate 84 (28.4%) 55.0 (15.7) 40.4 (12.3) 21.8 (8.8) 27.2 (6.0)

Serious 166 (56.1%) 49.0 (16.7) 38.6 (14.3) 21.1 (8.2) 26.3 (4.6)

p-value < 0.001 < 0.001 0.040 <0.001

Hemodialysis duration (years)

<1 26 (8.8%) 56.0 (15.8) 42.0 (14.6) 21.6 (8.3) 26.9 (6.2)

1–5 172 (58.1%) 51.4 (17.0) 40.0 (14.2) 21.1 (8.6) 27.3 (5.7)

>5 98 (33.1%) 54.9 (16.6) 41.3 (13.0) 23.1 (8.3) 27.2 (5.7)

p-value 0.166 0.646 0.167 0.935

Hemodialysis frequency

2 times weekly 29 (9.8%) 55.2 (16.2) 41.7 (15.9) 21.1 (9.0) 27.7 (7.1)

3 times weekly 267 (90.2%) 52.7 (16.8) 40.4 (13.6) 21.9 (8.5) 27.2 (5.6)

p-value 0.447 0.633 0.652 0.683

BMI

<18.5 21 (7.1%) 52.9 (15.2) 42.6 (12.1) 22.7 (5.7) 27.6 (7.2)

18.5–24.0 187 (63.2%) 53.1 (16.8) 41.0 (13.6) 22.1 (8.6) 27.1 (5.6)

>24.0 88 (29.7%) 52.7 (17.3) 39.2 (14.6) 21.0 (9.0) 27.2 (5.7)

p-value 0.986 0.487 0.508 0.931

Comorbidities

<3 124 (41.9%) 56.3 (15.7) 44.9 (12.1) 24.4 (8.8) 28.0 (5.4)

≥3 172 (58.1%) 50.5 (15.7) 37.5 (14.2) 20.0 (7.8) 26.7 (5.9)

p-value 0.003 < 0.001 < 0.001 0.040

Note: p < 0.05 was considered statistically significant. 
Abbreviations: MCS, mental component summary; PCS, physical component summary; BMI, body mass Index; SD, standard deviation.
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not contain zero. Therefore, pain self-efficacy had a partial 
mediating effect in the relationship between social support 
and pain self-efficacy for MHD patients with chronic pain. 
The direct effect (0.33) and mediating effect (0.77) 
accounted for 29.69% and 70.31% of the total effect, 
respectively.

Similarly, in model 2, social support has a positive 
relation with PCS (c = 0.875, p < 0.001). The indirect 

effect of social support on MCS via pain self-efficacy 
(path a*b, a = 0.597, b = 1.107). Moreover, when pain 
self-efficacy was entered to the model as a mediator, the 
direct effect of social support on PCS (path c’) was still 
significant (c’ = 0.213, p < 0.05). The confidence interval 
for indirect effect did not contain zero, which suggested 
that pain self-efficacy played a mediating role between 
social support and PCS. The direct effect (0.21) and 

Figure 1 Box plot of the seven functional domains scores of pain interference.

Table 2 Stepwise Multiple Regression to Identify Predictors of Quality of Life in MHD Patients with Chronic Pain

Variables MCS PCS

Coefficient β p-value Coefficient β p-value

Age 0.126 0.004 −0.118 0.016

Gender −0.053 0.177 −0.060 0.043
Marital status −0.032 0.419 −0.012 0.698

Living place −0.044 0.260 −0.010 0.736

Education levels −0.029 0.471 −0.058 0.059
Employment status −0.027 0.502 0.035 0.249

Financial burden −0.142 0.001 −0.077 0.016

Hemodialysis duration −0.013 0.739 −0.009 0.775
Hemodialysis frequency −0.055 0.152 −0.065 0.027

BMI 0.046 0.240 0.000 0.999

Comorbidities −0.019 0.638 −0.043 0.166
Chronic pain duration −0.003 0.930 0.025 0.418

Pain severity −0.046 0.377 0.015 0.701

Pain interference −0.266 < 0.001 −0.350 < 0.001
Social support 0.101 0.023 0.079 0.019

Pain self-efficacy 0.510 < 0.001 0.490 < 0.001

Notes: Quality of life was measured based on the mental component summary score (MCS) and the physical component summary score (PCS); p < 0.05 was considered 
statistically significant. 
Abbreviations: MCS, mental component summary; PCS, physical component summary; BMI, body mass index.
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mediating effect (0.66) accounted for 24.38% and 75.62% 
of the total effect.

Discussion
In the present study, the prevalence of chronic pain in 
MHD patients was 26.74%. This value is lower than that 
reported in other studies,6,34,35 likely reflecting differences 
in pain assessment tools, inclusion criteria, as well as 
ethnic and cultural factors.4,36 Indeed, most previous stu-
dies have defined chronic pain primarily in terms of dura-
tion, whereas we applied three criteria based on frequency, 
duration and rating on a visual analogue scale.

The score for the pain severity score was 3.6 (IQR 3, 
4.6) and pain interference was 4 (IQR 3, 5.0), chronic pain 
had different effects on the seven functional domains of 
pain interference, and the greatest interference on general 
activity and walking ability. Based on stepwise multiple 

regression, we found that pain interference had a negative 
association with QOL, and it independently predicted 
QOL in MHD patients. These results are consistent with 
another study37 reporting that pain interference can predict 
QOL of MHD patients better than pain severity. Most 
patients in the present study complained of pain in the 
lower back and lower limbs. Unlike chronic pain in the 
general population, chronic pain in MHD patients is more 
specific at the site and lasts longer.38 Further research 
should explore the associations among the characteristics 
of chronic pain, chronic renal failure, and hemodialysis.

In terms of pain management, we found that 36.5% of 
participants did not take any measures to relieve pain, 
while among the patients who received treatments or med-
ications for pain relief, 56.9% thought that the analgesic 
effect of the measures they took were less than half, 
consistent with other studies.34,39 Therefore, we conclude 
that pain is poorly managed in a large proportion of MHD 
patients with chronic pain in China. Traditional Chinese 
medicines may be useful in this context: they are known to 
effectively relieve chronic and neuropathic pain in patients 
with chronic kidney disease,40 and they were the pain 
treatment received by nearly half of those who received 
any pain treatment or medication in our study.

In this study, the score of MCS was 53 ± 16.76, PCS 
was 40.56 ± 13.81. Apparently, compared with the full 
score of 100, the QOL of MHD patients with chronic pain 
was at a low level. Moreover, we found that older age was 

Table 3 Pearson Correlation Analysis of Relationships Among 
Social Support, Pain Self-Efficacy, MCS, and PCS in MHD Patients 
with Chronic Pain

Mean (SD) 1 2 3 4

Social support 27.23 (5.74) 1

Pain self-efficacy 21.82 (8.51) 0.5** 1
MCS 53 (16.76) 0.46** 0.69** 1

PCS 40.56 (13.81) 0.48** 0.8** 0.78** 1

Notes: p < 0.05 was considered statistically significant; **p < 0.01. 
Abbreviations: MCS, mental component summary; PCS, physical component 
summary; SD, standard deviation.

Figure 2 Mediation model of the effects of pain self-efficacy on the relationship between social support and quality of life. 
Notes: Quality of life was measured based on the mental component summary score (MCS) and the physical component summary score (PCS); *p < 0.05, ***p < 0.001. 
Abbreviations: MCS, mental component summary; PCS, physical component summary.
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associated with higher MCS score and lower PCS score. 
We speculate that older patients may have a greater sense 
of fulfillment, making them less worried about family, 
society and the future, which results in better overall 
mental health and therefore higher MCS scores. At the 
same time, older patients are more likely to experience 
physical ailments that can decrease their ability to take 
care of themselves, resulting in lower PCS scores.

In the present study, 74.3% of the patients had a junior 
high school education or below, 97.0% did not participate 
in work, and 84.5% reported economic pressure during 
hemodialysis. Meanwhile, the results of stepwise multiple 
regression models showed that financial burden was an 
independent predictor of QOL. This was consistent with 
the study of Modi et al.41 With the increase of medical 
insurance coverage in China, patients can reimburse most 

Table 4 Mediation Model Test of Pain Self-Efficacy

Regression Equation Overall Model Fit Regression Coefficient

Outcome Predictor R R2 F β t

Model 1 Pain self-efficacy Age 0.62 0.39 36.93*** −0.22 −6.56***
Employment status −1.96 −0.83

Financial strain −1.24 −2.17*

Comorbidities −0.48 −1.97*
Social support 0.60 8.24***

MCS Age 0.73 0.54 56.57*** 0.16 2.56*
Employment status −2.24 −0.55
Financial strain −3.64 −3.70***

Comorbidities −0.13 −0.30
Pain self-efficacy 1.29 12.86***

Social support 0.33 2.37*

Model 2 Pain self-efficacy Age 0.62 0.39 36.93*** −0.22 −6.56***

Employment status −1.96 −0.83

Financial strain −1.24 −2.17*
Comorbidities −0.48 −1.97*

Social support 0.60 8.24***

PCS Age 0.82 0.67 99.92*** 0.16 −0.14**
Employment status −2.24 2.05

Financial strain −3.64 −2.41***

Comorbidities −0.13 −0.27
Pain self-efficacy 1.29 1.11***

Social support 0.33 0.21*

Notes: p < 0.05 was considered statistically significant; * p < 0.05, ** p < 0.01, and *** p < 0.001; β, standardized regression coefficient; R, correlation coefficient; R2, 
coefficient of determination; F, homogeneity of variance test; t, statistical value of t-test. 
Abbreviations: MCS, mental component summary; PCS, physical component summary.

Table 5 Decomposition Table of Total, Direct and Mediating Effects

Effect Effect Size Bootstrap Standard Error LLCI ULCI Relative Effect Size

Model 1 Total 1.1 0.16 0.8 1.4
Direct 0.33 0.14 0.05 0.6 29.69%

Mediating 0.77 0.15 0.5 1.09 70.31%

Model 2 Total 0.87 0.12 0.64 1.11

Direct 0.21 0.1 0.03 0.4 24.38%
Mediating 0.66 0.12 0.45 0.93 75.62%

Abbreviations: LLCI, lower limit of the confidence interval; ULCI, upper limit of the confidence interval.
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of expenses. However, for these patients with lower socio-
economic status, characterized by lower education, worse 
financial situation, or lack of employment, still cannot 
afford therapy, which can affect their adherence.42 Since 
patients have to undergo hemodialysis 2–3 times a week 
for a duration of 4 h each time, they spend a lot of time 
and energy on therapy and may be forced to stop working 
due to the chronic pain. These factors can create signifi-
cant mental and physical strain on MHD patients, thus 
affecting their QOL.

We also identified social support as an independent 
predictor of QOL in MHD patients with chronic pain. 
These results are consistent with previous studies reporting 
that patients with higher levels of social support experi-
enced better mental and physical health.15,19 Patients who 
receive moral and material support from their families and 
society are more capable of psychological adjustment and 
are able to deal with negative events more 
constructively.43 In contrast, those with inadequate social 
support or those living in a stressful family environment 
are more likely to experience psychological problems such 
as low self-esteem and loss of self-identity. Such indivi-
duals are more likely to think negatively about their dis-
ease and treatment, which can ultimately affect QOL. We 
found higher levels of social support among married 
patients, suggesting that support from a partner can be 
a particularly important component of social support. 
Indeed, social support is associated with adherence to 
dietary restrictions, suggesting that family support can 
benefit physical health.44

We found that pain self-efficacy positively correlated 
with QOL among MHD patients with chronic pain. An 
important independent predictor of QOL, pain self- 
efficacy explained 47.4% of MCS and 64.4% of PCS in 
the present study. Individuals with high pain self-efficacy 
have stronger pain coping beliefs and are more likely to 
comply with health-related behaviors.45 One study also 
found that the level of pain self-efficacy is negatively 
associated with anxiety and depression, which may also 
affect the QOL.46

Finally, we detected positive correlations among social 
support, pain self-efficacy, MCS, and PCS. After controlling 
for clinicodemographic characteristics, we found that pain 
self-efficacy may partially mediate the relationship between 
social support and QOL. Meanwhile, the mediating effect 
value of pain self-efficacy in social support and MCS was 
70.31%, and the mediating effect value in social support and 
PCS was 75.62%. The results suggested that while social 

support had an important role in improving patients’ QOL, 
pain self-efficacy also played a critical mediating role in 
improving the patients’ QOL. Possible explanation for this 
interaction is that social support may be an important element 
for patients to improve the QOL, but higher pain self-efficacy 
even gives them stronger beliefs to cope with pain, actively 
seek and utilize social support, and ultimately improve their 
QOL. There is growing evidence that pain self-efficacy is 
a predictor of physical and mental health,23,47 patients with 
high pain self-efficacy appear to be more active in using 
social support to promote their physical and mental health.

There are some limitations in the present study. First, 
our cross-sectional dataset did not allow us to evaluate 
longitudinal changes in social support, pain self-efficacy, 
or QOL. Second, we did not collect data to help identify 
the underlying causes of poor pain management in MHD 
patients. Qualitative studies are necessary in order to 
develop effective pain management strategies for such 
patients. Third, we did not collect data on certain psycho-
social factors, such as depression or anxiety. Such factors 
should be considered when formulating pain management 
strategies. Finally, an exploration based on the etiology of 
chronic pain might contribute to more targeted chronic 
pain management strategies.

Conclusion
To conclude, chronic pain is common in MHD patients, 
especially in the elderly. Pain sites were most common in 
the lower back and lower limbs. Most patients in our 
study reported inadequate treatment and management of 
chronic pain. MHD patients with chronic pain had poor 
QOL, and QOL was significantly associated with age, 
financial strain, pain interference, social support, and 
pain self-efficacy. Based on the results of this study, we 
put forward the following suggestions. First, medical staff 
should pay more attention to the assessment and manage-
ment of chronic pain among MHD patients. Appropriate 
pain management strategies are essential to meet the 
needs of this patient population. Second, the influence of 
psychosocial factors on MHD patients should be 
researched in detail. Social support and pain self-efficacy 
play important roles in improving the QOL of MHD 
patients with chronic pain. Improving social support, 
especially partner support, may help improve pain self- 
efficacy and therefore coping ability and treatment adher-
ence. Psychological therapies such as health education, 
cognitive behavioral therapy, supportive psychotherapy 
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and mindfulness therapy may be useful for improving 
pain self-efficacy and social support.
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