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Objective: To explore the relationship between socioeconomic status (SES),
illness perception, social functioning, and health-related quality of life (HRQol)
of young and middle-aged maintenance hemodialysis (MHD) patients and the
internal mechanism of action.

Design: A multicenter cross-sectional study.

Methods: Anaggregate of 332 young and middle-aged MHD patients were enrolled
from hemodialysis centers in four general hospitals in Guangzhou, Guangdong,
China, from June to December 2022. The questionnaires used included one for
general demographic data, the Brief Illness Perception Questionnaire (BIPQ),
Social Dysfunction Screening Scale (SDSS), and the 12-item Short Form Health
Survey (SF-12).

Results: Both SES and HRQoL were negatively correlated with illness perception
and social functioning, respectively. SES was positively correlated with HRQoL.
Illness perception was positively correlated with social functioning. The indirect
effects of illness perception and social functioning on the relationship between
SES and HRQoL were 0.33 and 0.31, making up 41.06% and 38.91% of the sum.
The chain indirect effect of illness perception and social functioning was 0.10,
making up 12.59% of the total effect, while gender did not play a moderating role.

Conclusion: Illness perception and social functioning may independently and
accumulatively mediate the association between SES and HRQoL. Nurses should
consider developing individual intervention program for young and middle-
aged MHD patients with low SES, focusing on establishing targeted counseling
and health education strategies corresponding to illness perception and social
functioning to help patients improve their HRQoL.
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1. Introduction

The end-stage of various chronic kidney diseases (CKD) is also
known as End-stage renal disease (ESRD). Approximately 4 million
ESRD patients’ survival are dependent on renal replacement therapy,
and it is expected to reach 5.4million by 2030 (1). Maintenance
hemodialysis (MHD) is the most prevalent renal replacement therapy,
taking up about 69% of all renal replacement therapies and 89% of
dialysis treatment since number and access to kidney donors are
limited and peritoneal dialysis technology has its own limitations (2).
In China, the rapid development of the socio-economic level is
accompanied by increasing work pressure. These pressures and
people’s poor health literacy might lead to a younger prevalence of
ESRD (3). Data show that there are 120,000 new ESRD patients each
year, 80% of whom are young and middle-aged in China (4).
Moreover, the average age of MHD patients in China is more than
10years younger than that in US and Japan (5). Uneven economic
development, insufficient medical resources and uneven distribution,
as well as low health literacy might be the reasons for the large number
of young and middle-aged patients with ESRD in China. At the same
time, due to the shortage of kidney resources and the high cost of
treatment, most young and middle-aged patients still tend to
be treated with MHD (6). MHD patients of young and middle-age
have to change from playing the mainstay role of the family to the role
of patients. They are more prone to maladjustment to the disease,
which will affect the patients’ response with treatment and their
health-related quality of life (HRQoL). Available studies have shown
that socio-environmental, psycho-spiritual, and clinically relevant
factors has resulted in a general reduction in HRQoL in young and
middle-aged people with MHD (7, 8).

HRQoL refers to the self-assessment of health status in terms
of physical, mental, social functioning based on personal
experience and perceptions, reflecting the influence of disease
and health on quality of life (QoL) (9). The level of HRQoL is
important in guiding clinical decisions and has become a
prognostic indicator and a survival indicator (10). A systematic
review showed that suicidal behavior is closely related to HRQoL,
that the lower the HRQoL, the higher the risk of suicidal behavior
(11), and that this process is moderated by abnormalities in the
hypothalamic-pituitary-adrenal (HPA) axis (12). MHD patients
typically report poor HRQoL (13) and earlier studies have found
that the total HRQoL scores of MHD patients are lower than
abdominal dialysis patients (14), renal transplant patients (15),
and patients with other chronic diseases (16). It has been well
evidenced that hemodialysis impairs HRQoL in patients with
CKD (17). How to help young and middle-aged patients reduce
psychological distress, improve HRQoL and return to society to
the greatest extent during MHD treatment has become a hot
research issue in recent years. Thus, it is called for to have a
deeper understanding of HRQoL in MHD patients of young and
middle-age.

Many studies have shown that the socioeconomic status (SES) is
significantly positively correlated with HRQoL, and SES is an
important factor influencing individual QoL (18, 19). Nevertheless,
few researches have specifically focused on the relationship between
SES and HRQoL of MHD patients in young and middle age, and most
of the existing studies only analyzed the direct link between the two,
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without focusing on the process and specific mechanisms of the
impact of SES on HRQoL (20). Currently, most clinical studies on
HRQoL in MHD patients have small sample sizes and are mostly
single-center studies, with poor reproducibility of results. To sum up,
this study aimed at exploring the relationship and mechanism between
SES and HRQoL in young and middle-aged MHD patients through a
multicenter cross-sectional study, and to provide a basis for the
development of healthcare intervention programs to maintain or
improve their HRQoL.

2. Background

SES is a social contextual culture that affects everyone who
lives in it. SES is the position of an individual, family, or
organization in the social structure, reflecting people’s ability to
access or dispose of resources such as information, power,
prestige, etc. (21). SES is usually measured using a combination
of three objective indicators: level of education, economic
income, and type of occupation (22). In medical sociology, SES
is seen as a fundamental factor influencing health levels, and the
health inequalities it causes are supported by a large body of
research (23, 24). Studies have shown that SES differences lead to
changes in the stress-sensitive HPA axis, which reduces the
patient’s ability to control stress, and thereby increases negative
emotions (e.g., anxiety, depression, and negative illness
perceptions) (25) as well as suicidal behaviors (26). In addition,
studies have found that patients with suicidal intent have higher
levels of inflammatory factors compared to patients without
suicidal intent (27), and higher levels of inflammation will also
lead to a significant increase in drug resistance (28), which will
impede the therapeutic efficacy of medications, thus seriously
affecting the HRQoL of patients. The correlation between SES
and health is also presented in the MHD population, with higher
SES predicting good HRQoL scores (29). MHD patients in young
and middle age shoulder the burden of family and social
responsibilities, and regular dialysis treatment as well as reduced
work capacity would lead to unemployment, causing their
families” SES to plummet and resulting in a lower QoL (30). Many
researches have shown the association between SES and HRQoL
in MHD patients, but relatively few studies have comprehensively
explained the theoretical mechanisms by which SES affects
HRQoL. Although certain factors of SES are difficult to change,
the negative impact of a disadvantaged family background on
HRQoL can be reduced through nursing interventions to regulate
its psychosocial mechanisms and give full play to the
patient’s initiative.

SES is not only an independent predictor of HRQoL in MHD
patients (31) but also the primary factor affecting patients’ illness
perceptions (32) and social functioning (33). The effect of SES on
patients’s HRQoL is not always straightforward and is often mediated
by psychological factors (34). The Self-Regulatory Model (SRM),
states that illness perception, as a psychological representation, is
central to an individual’s understanding, processing and ultimately
coping with illness, reflecting the individual’s emotional responses
and beliefs when facing health threats, thus guiding the patient’s
coping style and influencing health outcomes (35). It was found that
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illness perception is a significant predictor of QoL for hemodialysis
patients (36). Previous research has shown an intimate relationship
between illness perception and coping styles, emotion regulation,
social functioning, therefore had a significant effect on patients’
illness prognosis and QoL (37). It was previously found that the more
intense the patient’s negative illness perceptions, the higher the
incidence of social dysfunctions (38). Social functioning include both
social roles and social interactions, and each person exhibits social
behaviors according to his or her role in social life, and these
behaviors and activities are the key elements of people’s social life
(39). Researches have demonstrated that social functioning, as an
important factor, can influence QoL in MHD patients (40). A normal
return to work and normal interpersonal interaction can help patients
regain confidence in their lives, reclaim a sense of social belonging,
enhance their sense of self-worth, reduce psychological stress, enable
them to focus more positively on themselves, take better care of
themselves and improve their HRQoL (41). Nevertheless, under the
combined pressure of economic stress and associated comorbidities
(42), the positive psychological defenses of MHD patients can easily
be breached, resulting in negative psychology such as panic, anxiety
and depression, leading to deterioration in social role adaptation and
social functioning, which seriously affects their HRQoL. In summary;,
based on previous studies, there are correlations between SES, illness
perception, social functioning and HRQoL.

In Chinese cultural context, there are significant differences in the
SES and social psychology of male and female. Studies at home and
abroad have demonstrated that (43, 44) women’s health status is
weaker than men’s due to their weaker SES, resulting in a
disadvantageous access and utilization of health services for the female
population. Significant gender differences was found in illness
perception of people with chronic diseases (45). Also, previous studies
have shown that male has a higher incidence of social functioning
deficits than female. This suggests that the effect of SES on HRQoL in
MHD patients may vary by gender.

The latest Andersen’s behavioral model provides a clearer
explanation of the relationship between individual SES and health.
From a cross-sectional perspective, environmental factors and
population characteristics, as antecedents of health outcomes and
health behaviors, could affect health outcomes both indirectly by
influencing health behaviors and directly (46). Guided by this theory,
this study considers health behaviors (illness perception and social
functioning) as mediating variables to explore the relationship between
population characteristic (SES) and health outcome (HRQoL) and the
moderating effect of gender on the mediating model, with the aim of
providing a theoretical basis for proposing medical care interventions
to improve HRQoL in young and middle-aged patients. Therefore, our
research hypotheses are as follows (see Figure 1):

HI: SES will significantly predict HRQoL.

H2: SES will influence HRQoL through the mediating effect of
illness perception.

H3: SES will influence HRQoL through the mediating effect of
social functioning.

H4: Tllness perception and social functioning will jointly play an
intermediary role in the association between SES and HRQoL.
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H5: There may be a moderating effect of gender in the association
between SES, illness perception, social functioning and HRQoL.

3. Methods
3.1. Study design

This study was a multicenter cross-sectional observational
survey which adhere to the guidelines of the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE; see
Supplementary File S1).

3.2. Patients and setting

Young and middle-aged patients were selected through a
convenience sampling method from hemodialysis centers of The
First Affiliated Hospital of Guangzhou University of Chinese
Medicine, Guangdong Second Hospital of Traditional Chinese
Medicine, Guangzhou Hospital of Traditional Chinese Medicine,
and Guangzhou Hospital of Integrated Traditional Chinese and
Western Medicine, from June to December 2022. The following
were inclusion criteria: (a) patient met the diagnostic criteria of
stage 5 chronic kidney disease in the clinical guidelines of the US
Kidney Disease Prognosis Quality Initiative (47); (b) Regularly
receiving MHD treatment>3 months; (c) Patients aged between 18
to 59 years old; (d) Ability to read and communicate in writing and
orally; (e) Informed consent and voluntary participation in this
survey. The following were exclusion criteria: (a) Patients with other
serious diseases or malignant tumors; (b) Patients with cognitive
dysfunction or mental illness; (c) Patients with visual, hearing, and
speech impairments. Initially, 350 patients were selected for the
study. 8 patients quit due to emotional distress or fatigue, and 10
participants responded with regularity. At the end, the sample
included 332 MHD patients (participation rate =94.9%; Figure 2).

3.3. Sample size

The sample size calculation was conducted by G*Power 3.1.9.7
software (48). With effect size (0.15), a error probability (0.05), power
(0.95), and 21 predictors (three for SES, eight for illness perceptions,
and ten for social functioning), we calculated the sample size to be at
least 226 participants. The most appropriate sample size for using
structural equation modeling (SEM) is 100-400 (49). The final
number of participants in this study was 332 cases, which also met the
criteria for using SEM.

3.4. Data collection and ethical
considerations

Uniformly trained researchers collected the data through
interviews, and used identical instructional language to guide patients
to fill out the questionnaires during the survey. The purpose,
significance, and confidentiality of the study were explained, so as to
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FIGURE 1

Theoretical hypothesis model.

ensure authenticity of the study. Informed consent was obtained from
all individual participants included in the study. All procedures of the
study were ethically approved by the Ethics Committee of the authors’
hospital (K-2022-089).

3.5. Measurements

3.5.1. Demographic and clinical variables

The variables included: age, gender, residence, marital status,
medical insurance, dialysis status, comorbidities (cardiovascular
disease, diabetes complications, mineral-Bone abnormalities, renal
anemia), medication, and primary cause of illness.

3.5.2. Socioeconomic status

In this study, the SES indicator was set according to the study by Pan
etal. (50). The three variables, namely types of occupation, education
level, and economic income of MHD patients at young and middle age
were collected and assigned separately (See Supplementary File S2 for
details of the assignments). Finally, the standard scores of these three
variables were subjected to principal component analysis, which yielded
one principal factor with an eigenroot greater than 1, explaining 56.5%
of the variance, and the formula for calculating the indicator of
comprehensive SES was obtained as follows: (0.793XZ occupation type +
0.717 X Znonthly household income per capita + 0.744 X Zeaucation leve)/0.565, where
0.793, 0.717, and 0.744 represent the factor loadings of the three
variables, respectively, and 0.565 represents the eigenroot of the first
factor, with higher scores indicating higher SES. The SES of the
patients in this study ranged from —5.27 to 9.82.

3.5.3. The brief illness perception questionnaire
This study used the Chinese version of BIPQ to evaluate the
cognitive and emotional representations of an illness in young and
middle-aged MHD patients (51). The questionnaire consisted of 9
items, with a total score of 0 to 80. Higher scores represented the
higher perceived threat of illness and more negative perceptions by
patients. The scale is now commonly used in hemodialysis patients,
with a measured Cronbach’s alpha coefficient of 0.67 (36). The
Cronbach’s a coeficient for the scale in this study was 0.757.
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3.5.4. Social dysfunction screening scale

The scale was developed by the WHO (52) to assess the degree
of social functioning of patients and is applicable to patients with
all types of chronic diseases. It consists of 10 items, with a total
score of >2 indicating deficits in social functioning. The scale
demonstrated good validity and reliability in Chinese patients, with
a retest reliability coefficient of 0.786 for young and middle-aged
Chinese liver transplant recipients (53). The scale’s Cronbach’s o
coefficient in this study was 0.781.

3.5.5. The 12-item short form health survey

The scale is a simplified version of the MOS item short-form
health survey (SF-36) and is primarily used to assess the HRQoL of
patients (54). By assessing 8 domains, the 12-item scale measures the
physical component summary score (PCS) and mental component
summary score (MCS). The total HRQoL score is the average of the
PCS and MCS scores, with a range from 0 to 100. Higher score
indicates a better HRQoL for the patient. It has been proved that the
Chinese version of SF-12 has good reliability (55, 56), and Cronbach’s
a coefficient for the scale in this study was 0.624.

3.6. Data analysis

The outcomes were processed with SPSS version 25.0® and
AMOS 28.0.

3.6.1. Primary analysis

The reliability of the measuring tools was evaluated using
Cronbach’s alpha. Participant demographic and clinical characteristics
were tested with descriptive statistics. Furthermore, the samples were
inspected for normality with skewness and kurtosis. To make
comparison between the groups, a T-test or one-way ANOVA was
applied. The presence of multicollinearity was determined using
Variance inflation factor (VIF), tolerance, and Pearson’s correlation
coefficient. The multivariate linear regression model was used to
assess the impacts of social demographic characteristics and clinical
variables, illness perception, as well as social functioning on HRQoL
among MHD patients.
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FIGURE 2
Flow chart of the study sample.
3.6.2. Structural equation modeling analysis 4. Results

The relationship between the latent factors in the hypothetical
theoretical model was assessed through the SEM structural
model. In the SEM, the maximum likelihood method was applied
to determine the interrelationships and parameters among the
variables. The bootstrap mediation effect test method was applied
to inspect the mediating effects, set the sampling frequency to
5,000 times, and set the confidence intervals (CI) to 95%. A
mediating effect exists if the 95% CI contains no 0. Then, the fit
relationship between the hypothetical model and the data was
tested by calculation of the fit indices. Finally, the moderating
effect of gender was tested using a multi-group structural
equation model. When modeling structural equations, because of
the large amount of items in the existing scale, if the original
items are directly used for modeling, the model structure may
be more complex, the fitting degree is poor, and the parameter
estimation deviation is high (57). From the modeling perspective,
it has been proved that the item wrapping method could stabilize
parameter estimates and improve model fit; from the
measurement perspective, the advantage is to enhance the
commonality of indicators and reduce random errors (58).
Therefore, this study used item wrapping to enhance the fit and
accuracy of the model. BIPQ was converted into three item packs
(I1, 12, and I3), and ten items of SDSS were also converted into
three item packs (S1, S2, and S3). The Harman single-factor test
was applied to assess the common deviation before data analysis,
thereby enhance the rigor of the study. The findings indicated
that there were 9 factors with characteristic roots were more than
1, and the variation explained by the first factor was 24.13% (less
than 40%), showing that there was no significant common.
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4.1. Participants’ demographic and
disease-related characteristics

Three hundred thirty-two MHD patients (223 men and 99 women),
with a mean age 0f 46.21 +9.49 years old, submitted complete questionnaires.
Most of the patients were married (n=251, 75.6%), living in cities and towns
(n=246, 74.1%), with medical insurance (n=326, 98.2%), suffering from 3
to 4 kinds of chronic comorbidities (=168, 50.6%), and regularly taking 3
to 4 kinds of drugs (n=179, 53.9%). 26.2% of participants had kidney
disease due to hypertension. Regarding the duration of hemodialysis, 158
participants (47.6%) had hemodialysis duration ranging from 12 to
60months. The frequency of dialysis was mainly 3 times a week, and the
time of dialysis was mainly during daytime (Table 1).

Regarding the SES, the education level of the participants in the
sample is mainly middle school (n =134, 40.4%). For financial status,
137 (41.3%) declared a household per capita monthly income of
4,001-6,000 Renminbi (RMB) per month, which belongs to the
middle income group in China. According to the criteria for
occupational classification, the study divided occupations into five
grades, of which 225 (67.8%) participants were casual workers,
unemployed, or unskilled and agricultural working class (Table 2).

4.2. Descriptive statistics and normality of
research variables

Significant differences existed between male and female patients
on the means of SES and social functioning, and non-significant
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differences on other variables. Considering that the absolute value of
skewness for all studied variables ranged from 0.06-0.88, and the
kurtosis ranged from 0.19-0.83, which indicated that the data conform
to a multivariate normal distribution (Table 3).

4.3. Correlations of research variables

There were significant correlations between SES, illness perception,
social functioning and HRQoL in young and middle-aged patients on
MHD, which provided the prerequisites for the subsequent multiple
mediated effects analysis (Table 4). The tolerance was between 0.57 to
0.71, the VIF ranged from 1.40 to 1.76, and the correlation coefficient
between variables was between —0.64 and 0.51, showing no significant
multicollinearity between the measured variables.

4.4. Multivariate linear regression analysis
of factors affecting the HRQoL of young
and middle-aged MHD patients

The variables associated with HRQoL in the univariate
analysis were included in the model. Multivariate stepwise linear
regression analysis was performed with residence, dialysis time
period, chronic comorbidities and number of long-term
medications as control variables, while SES, illness perception,
and social dysfunction as independent variables, and total SF-12
score as a dependent variable, aiming to determine the predictive
effect of HRQoL in young and middle-aged MHD patients
(Table 5). The outcomes of the Model I indicated that residence
(f=-3.78, p<0.05) and comorbidities (f=-3.73, p<0.01)
demonstrated a notable negative predictive effect on HRQoL. In
Model II, SES (f=1.62, p<0.01) significantly and positively
predicted HRQoL, so HI holds. Based on Model II, a significant
negative effect on patients’ HRQoL was found in Model III with
illness perception (f=-1.02, p<0.01) as the independent
variable. In Model IV, when participation in SES, illness
perception and social dysfunction were entered into the
regression equation simultaneously, the predictive effect of illness
perception on HRQoOL remained significant, and social
dysfunction (f=—-1.77, p <0.01) also significantly and negatively
predicted HRQoL. However, the positive predictive effect of SES
on HRQoL was decreased and non-significant (= 0.36, p>0.05),
suggesting that illness perception and social functioning play a
fully mediating role between SES and HRQoL. Furthermore, as
shown in Table 5, Model IV had the largest adjusted R* compared
to the first three models, suggesting that SES, illness perception
and social functioning together have greater explanatory power
for HRQoL.

4.5. Mediation model construction

Based on Andersen’s behavioral model and the multilevel regression
analysis outcomes previously demonstrated, the mediation model was
constructed using AMOS 28.0 analysis software with SES as the
antecedent variable, illness perception and social functioning as
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mediating variables, and HRQoL as the outcome variable. The
correlations and effect paths of variables are presented in the final output
model (Figure 3), justifying research hypotheses H2, H3, and H4. The
fitted indicators of the model were y?/df=1.897<3, SRMR=0.036<0.04,
RMSEA =0.052<0.08, CFI=0.974>0.9, NFI=0.948>0.9, TLI=0.963>0.9,
which met the criteria of excellent model fit.

4.6. Mediation model validation and effect
analysis

As shown in Figure 3, the direct predictive effect of SES on
HRQoL was not significant (p>0.05) after bringing in the two
intermediary variables: illness perception and social functioning;
illness perception (f=-0.61, p<0.001) and social dysfunction
(f=-0.55, p<0.001) each had a notable negative predictive effect on
HRQoL, both consistent with the outcomes of multiple linear
regression analysis. Besides, SES was an important negative predictor
of illness perception (f=—0.54, p<0.001) and social dysfunction
(f=-0.57, p<0.001). Social dysfunction was positively predicted by
illness perception (#=0.34, p=0.003).

Table 6 shows the specifics of the direct and indirect associations
between SES and HRQoL. SES had total and indirect effects as 0.79
[95% CI (0.028, 0.985)] and 0.74 [95% CI (0.628, 1.391)],
respectively, on HRQoL. The two specific mediating effects of illness
perception and social dysfunction were both statistically significant,
with the indirect effects of SES on HRQoL via illness perception and
social dysfunction being 0.33 [95% CI (0.204, 0.494)] and 0.31 [95%
CI (0.148, 0.570)], making up 41.06% and 38.91% of the total effect,
respectively. The chain indirect effect of illness perception and
social dysfunction was 0.10 [95% CI (0.040, 0.178)], making
up 12.59% of the sum. The direct effect between SES and HRQoL
was not statistically significant (p>0.05).

4.7. Analysis of gender differences in
mediation model

Gender was used as a moderating variable for the multi-group
comparisons to test whether the multiple mediation model would
be affected. First, the model was tested separately for the male and
female patients samples and the results showed (see Table 7) that the
model fit well for both male and female patients and could
be compared across groups. Next, the unconstrained model (M0) and
the model with equal structural weights (M1) were set and the results
showed (see Table 7) that the two models M0 and M1 fit well with no
significant difference between them (/\y*=11.506, /A\df=6,
p=0.747>0.05), suggesting that gender cannot play a moderating role
in the multiple mediation model.

5. Discussion

Based on Andersen’s behavioral model, we examined a serial
multiple mediation model with illness perception and social
functioning in the association between SES and HRQoL. Specific
findings and analyzes of the study are as follows.
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TABLE 1 Demographic and clinical characteristics of participants (N = 332).

10.3389/fpsyt.2023.1234553

Variables Categories N (%) HRQoL Mean + SD t/F

Gender Male 233 (70.2) 57.09 £ 12.49 0.15
Female 99 (29.8) 56.87 £12.00

Age (years) 18-44 121 (36.4) 58.68 £ 11.98 1.86
45-59 211 (63.6) 56.07 £ 12.45

Marital status Single 64 (19.3) 57.57 + 12.65 0.70
Married 251 (75.6) 57.15+12.08
Divorced 11(3.3) 51.99 £ 15.42
Widowed 6(1.8) 55.21 + 14.71

Residence Towns 246 (74.1) 58.19 +12.44 2.96*
Rural 86 (25.9) 53.67 £11.41

Medical coverage Self-financed 3(0.6) 45.31 +6.25 1.29
Resident health insurance 134 (40.4) 56.31 + 12.59
Employee medical insurance 192 (57.8) 57.73 +12.06
Commercial insurance 3(0.9) 55.21 +20.09

Duration of HD (months) 3~6 39 (11.7) 57.09 + 13.19 0.49
6~12 39 (11.7) 56.25 + 11.44
12~60 158 (47.6) 56.44 £ 12.67
>60 96 (28.9) 58.27 £ 11.83

Dialysis frequency(times/week) <3 42 (12.7) 60.34 + 11.62 1.87
>3 290 (87.3) 56.54 +12.37

dialysis time period Daytime 283 (85.2) 56.45 + 12.23 —2.05%
Evening 49 (14.8) 60.33 £ 12.54

Number of comorbidities 1~2 48 (14.5) 62.79 £ 11.27 10.89%*
3~4 168 (50.6) 57.79 £ 11.97
>5 116 (34.9) 53.52£12.27

Number of medications 1~2 46 (13.9) 58.76 + 11.33 2.54
3~4 179 (53.9) 57.86 £ 12.46
>5 107 (32.2) 54.86 £ 12.34

Primary cause Glomerulonephritis 38 (11.4) 60.32+11.75 2.80%*
Diabetic nephropathy 56 (16.9) 51.53 +9.85
Hypertensive nephropathy 87(26.2) 57.29 +13.65
Polycystic kidney 11(3.3) 60.94 + 10.80
Obstructive nephropathy 7 (2.1) 58.71 +11.30
Undetermined etiology 60 (18.1) 56.85 + 12.36
Other 73 (22.0) 58.58 £12.03

HD, hemodialysis; HRQoL, health-related quality of life; SD, standard deviation. *p <0.05, **p<0.01.

5.1. Current status of SES, illness

perceptions, social functioning and HRQoL
in young and middle-aged people with

MHD

Compared with the domestic norm, the HRQoL scores of young
and middle-aged MHD patients were lower in this study, which was
consistent with previous study (59), suggesting that the HRQoL of
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young and middle-aged MHD patients was at a low level. The goal of
MHD treatment is not only to improve the clinical symptoms of
patients and prolong their survival time, but also to improve their
QoL, which suggests that improving the HRQoL of patients is a long-
term exploration for medical professionals. In this study, young and
middle-aged MHD patients’ SES was generally low-characterized by
low educational attainment, lack of employment and heavy financial
burden, which is consistent with the findings of Modi et al. (60). Due
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TABLE 2 SES characteristics of participants (N = 332).

10.3389/fpsyt.2023.1234553

Variables Categories VA HRQoL Mean + SD t/F
Casual worker / Unemployed /Unskilled
Occupation 225 (67.8) 53.47 £ 11.50 20.96%*
and agricultural working class
Workers / Self-employed / Skilled worker 47 (14.2) 60.67 + 10.64
Grassroots managers /Service industry
workers / General professional and 49 (14.8) 66.80 + 8.81
technical staff
Middle management / Middle-level
8(2.4) 7227717
professional and technical staff
Senior management staff 3(0.9) 66.15 + 23.66
Monthly household income per
<2,000 10 (3.0) 56.09 £ 12.14 8.71%*
capita(RMB)
2,000-4,000 126 (38.0) 53.79 £12.44
4,001-6,000 137 (41.3) 57.32 £ 11.56
>6,000 59 (17.8) 63.37 £ 11.57
Education level Primary school and below 79 (23.8) 53.78 + 12.05
Middle school 134 (40.4) 56.72 £13.02 4.22%%
High school or secondary school 67 (20.2) 57.42 +10.78
Junior college 36 (10.8) 60.89 + 11.50
>College 16 (4.8) 65.23 £ 10.64

SES, socioeconomic status; HRQoL, health-related quality of life; SD, standard deviation; RMB, Renminbi. *p <0.05, **p <0.01. For monthly household income per capita, <2,000 represents

the low income families, 2,000-4,000 represents the lower-middle income families, 4,001-6,000 represents the middle income families, >6,000 represents the high income families in China.

to frequent hemodialysis treatment and its associated symptoms (8),
most hemodialysis patients quit their work or cut down their working
hours after starting dialysis treatment, resulting in unfulfilled career
goals, which greatly affects their QoL and personal development, and
also places a heavy financial burden on their families and society,
greatly reducing their SES. Therefore, medical professionals should
focus on the low SES group of young and middle-aged MHD. The level
of illness perceptions in young and middle-aged MHD patients was in
the upper middle range, which is comparable to some results reported
in the literature (61), but much higher than scores for other chronic
diseases (62). Appropriate illness perceptions can promote a positive
outlook on illness and its treatment, but excessive illness perceptions
can lead to incorrect or negative perceptions of illness and treatment,
and affect long-term QoL (63). This suggests that in the treatment of
MHD, medical professionals should promptly assess patients’ illness
perceptions, grasp their concerns and understanding of the illness, and
enhance health education to reduce their negative perceptions. In
addition, the current state of social functioning of young and middle-
aged MHD patients was not promising, and 68.6% of patients had
varying degrees of social dysfunctions. The specific manifestations are
decreased work and professional ability, social withdrawal, less social
activities inside and outside the family, lack of interest and concern for
the outside world, and lack of responsibility and planning. This may
be due to the fact that dietary restrictions, various complications, and
dependence on hemodialysis for survival have caused patients to
position themselves in a patient role, both psychologically and
physically, thus reducing their social participation and level of social
engagement. A study has shown that good social functioning is vital
to the physical and mental health of patients and the treatment of their
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illnesses (64). Therefore, improving social functioning of young and
middle-aged MHD patients and enabling them to adapt to the life
changes brought about by hemodialysis as soon as possible is
important for improving long-term treatment and HRQoL.

5.2. The influence mechanism of SES on
HRQoL

This study focused on the effect of SES on HRQoL and analyzed
the internal mediating mechanism of illness perception and social
functioning with residence, dialysis duration, and number of chronic
comorbidities as well as long-term-medications as control variables.
The findings suggested that SES has a significant positive influence
on HRQoL of young and middle-aged MHD patients, which is
consistent with previous findings that employment status, per capita
household income, and literacy will affect HRQoL (19, 65). The
Andersen’s behavioral model states that SES is an important factor
affecting health outcomes for vulnerable groups (46). Multiple
studies have shown that low SES in patients with MHD is consistently
associated with impaired HRQoL (20, 66). SES is closely related to
the degree of HRQoL in young and middle-aged MHD patients, but
there are few studies on the internal mediating mechanism of SES on
HRQoL. In this study, it was noteworthy that the direct predictive
effect of SES on HRQoL was insignificant after introducing the two
intermediary variables of illness perception and social functioning.
These two intermediary variables could take effect separately or
jointly, thus established the chain effect of SES — illness perception
— social functioning — HRQoL, which suggests that illness
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TABLE 3 Descriptive statistics of study variables (N = 332).

10.3389/fpsyt.2023.1234553

Variables Mean + SD Male Female t NIGVESS Kurtosis
(Mean + SD) (Mean + SD)

Population characteristic

SES ‘ 0.05 + 3.03 ‘ 0.29 +3.07 ‘ —0.50 +2.85 ‘ 2.19% ‘ 0.88 ‘ 0.62

Health behaviours

Tllness perception 51.71 £5.85 51.58 £5.72 52.00 £ 6.17 —0.59 —0.06 —0.19

Social functioning 3.64 +2.93 3.44 +2.96 413 +2.80 —1.98% 0.46 —0.83

Health outcome

HRQoL 57.02 +2.93 57.09 + 12.49 56.87 + 11.99 0.15 0.12 —0.78

SES, socioeconomic status; HRQoL, health-related quality of life; SD, standard deviation. *p <0.05.

TABLE 4 Correlation analysis between SES, illness perception, social
functioning and HRQoL (N = 332).

Variables 1 P 3 4 Tolerance VIF
1.SES 1 0.62 1.64
2Illness

—0.36%* 1 0.71 1.40
perception
3.Social

—0.55%%* 0.51%%* 1 0.57 1.76
functioning
4. HRQoL 0.44%* —0.59%% | —0.64%* 1 - -

SES, socioeconomic status; HRQoL, health-related quality of life; VIF, variance inflation
factor. #¥p<0.01.

perception and social functioning play a fully mediating role
between SES and HRQoL, and this result also corroborates the
existence of mediating modes in the effect of SES on an individual’s
health (46).This result may suggest that improving the objective
material basis alone does not improve HRQoL in young and middle-
aged MHD patients and that other individual factors influenced by
SES (illness perception, social functioning) are more closely related
to HRQoL.

5.3. Mediating effect of illness perception

The research results showed SES can affect the HRQoL of young
and middle-aged MHD patients through a separate mediating effect
of illness perception. This result supports the view of the Andersen’s
behavioral model that the propensity trait of SES needs to interact
with positive resources within the individual to have an impact on
HRQoL in young and middle-aged MHD patients. Illness perception
reflects the psychological representation of MHD patients toward the
disease, and affects the patients’ cognition and coping behavior toward
the disease. The findings that illness perception has a direct effect on
HRQoL and that other factors are indirectly related to HRQoL
through the mediation of illness perception is consistent with the
results of another study (67) and confirms H2 of this study. Reserve
capacity Model also states that groups with low SES experience more
stress from internal and external sources, which depletes their own
psychosocial resources, therefore leads to more negative emotions and
impairs QoL (68). The more negative illness perceptions among
hemodialysis patients of lower SES, the lower the overall HRQoL
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score, a finding consistent with data from the study reported by Chen
et al. (36). Patients of low SES tend to perceive more severe disease
outcomes, believe their disease will last longer, have more symptoms
and more emotional reactions because of their disease, and conversely,
those of higher SES have stronger beliefs about disease status control
and better disease understanding (34). This may be due to differences
in SES affect patients’ ways of thinking, interpersonal skills and
resilience to stress, as well as their perception and acceptance of the
facts of the illness, such that individuals may have positive illness
perceptions (seeking relevant information, coping positively,
increasing confidence, etc.) or negative illness perceptions (avoidance,
denial, negative emotions, etc.) for the same health problem, which
could bring positive or negative influence to their health outcomes,
respectively.

5.4. Mediating effect of social functioning

Social functioning is also a mediating variable between SES and
HRQoL, which confirms H3. Social Cognitive Theory states that social
class shapes the environment in which individuals live, causing them
to develop a social cognitive style appropriate to their class, and that
this stable social cognitive style in turn influences their psychological
and behavioral responses (69). As a result, there are significant
differences in the social cognitive styles and behaviors of individuals
of different SES (70).
sociodemographic factors and social functioning remains inconsistent
and still needs further verification. In this study, the higher the SES of
the patients, the lower the likelihood of social dysfunctions and the

However, the relationship between

higher their level of HRQoL, which supports the Andersen’s behavioral
model that population characteristics (SES) can influence health
outcomes (HRQoL) through the mediation of health behaviors
(social functioning).

Sound social functioning is an objective reflection of an
individual’s QoL; and defective social functioning can lead to disorder
in the individual’s social function and social behavior dysfunction
(71). Enabling people with MHD to function and behave socially in
accordance with their role in society can help build confidence in
overcoming their illness and is essential to improving their QoL (33).
Thus, social functioning becomes one of the intermediate mechanisms
linking SES and HRQoL, i.e., differences in SES can lead to inequalities
in HRQoL through social functioning.
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TABLE 5 Multivariate linear regression analysis of factors affecting the HRQoL (N = 332).

Model Variables p SD Standardized g F value Adjust R?
Model I Residence —3.78% 1.50 —-0.13 8.16%* 0.08
Dialysis time period 2.77 1.85 0.08
Number of comorbidities —3.73%* 1.01 —-0.20
Number of medications -1.55 1.02 —-0.08
Model IT Residence —-0.37 1.47 —-0.01 17.88%* 0.20
Dialysis time period 1.10 1.74 0.03
Number of comorbidities —-1.80 0.98 —-0.10
Number of medications -1.78 0.95 —-0.10
SES 1.62%* 0.23 0.40
Model IIT Residence 0.28 1.28 0.01 38.35%* 0.40
Dialysis time period 1.78 1.51 0.05
Number of comorbidities —-0.50 0.85 —-0.03
Number of medications -1.23 0.82 —-0.07
SES 1.02%%* 0.20 0.25
Illness perception —1.02%* 0.10 —-0.49
Model IV Residence 0.16 1.16 0.01 49.07%* 0.50
Dialysis time period 0.29 1.39 0.01
Number of comorbidities 0.11 0.78 0.01
Number of medications —1.49% 0.75 —-0.08
SES 0.36 0.20 0.09
Tllness perception —0.71%* 0.10 —0.34
Social functioning —1.77%* 0.21 —0.42

HRQoL, health-related quality of life; SD, standard deviation; SES, socioeconomic status. *p <0.05, *#p <0.01.

5.5. The chain intermediary of illness
perception and social functioning

This study showed that SES has an impact on HRQoL of young and
middle-aged MHD patients through the chain intermediary effect of
illness perception and social functioning, so H4 of this study was
confirmed. The result suggested that SES directly affects patients’
cognitive and emotional responses to illness, and that individuals with
lower levels of SES have lower reasoning and cognitive control and are
more likely to develop negative illness perceptions, leading to socially
deficient behaviors and consequently impaired HRQoL, which mirrors
the theoretical view of the Andersen’s behavioral model. Heavy family
and social roles taken on by middle-aged youth. Once young and
middle-aged people suffer from chronic diseases, in the face of multiple
blows of disease torture and psychological trauma as well as economic
pressure, the low SES patient group is more likely to cause emotional
and cognitive behavioral abnormalities toward the disease, thus
inducing negative emotions in patients and affecting their social
participation (72). Meanwhile, altered physiological functions and
partial physical deficits can lead to abnormal social roles and negative
attitudes that inhibit behavior and expression in social interactions,
thus preventing a successful return to the family and society and
resulting in social dysfunction (64). Social dysfunction will lead to the
formation of patients’ negative values and the aggravation of social
behavior withdrawal, which will also affect the patient’s disease
outcome, cause huge wealth loss to the family and society, increase the
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economic burden on the family and society, and make health-related
diseases worse. Quality of life is severely impaired (73). Current
research has identified that people with higher SES tend to cope with
stress and regulate their emotions better, and that these strengths
further contribute to their behavior and mindset in everyday life and
to their physical health (34). Therefore, simultaneous interventions on
illness perception and social functioning in young and middle-aged
MHD patients are more conducive to HRQoL improvement.

5.6. The moderating role of gender

Although this study found significant gender differences in SES
and social functioning in patients, there were no significant gender
differences in the mediating role of illness perception and social
functioning between patients’ SES and HRQoL, suggesting that gender
does not have a significant moderating role in this multiple mediation
model and that the mediating mechanism between SES and HRQoL
is intrinsically similar between patients of different genders.

In conclusion, although there are characteristics of SES that cannot
be easily changed, medical staff can pay close attention to the psychological
resources of young and middle-aged MHD patients. According to positive
psychology, to guide patients to correctly understand the disease,
eliminate negative emotions, enhance the sense of belief in disease
treatment, and promote patients to actively adapt to social roles and
re-engage in social life, thus improving their HRQoL.
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Illness
perception

functioning

— Significant path
***** * Non-significant path
*p <0.01 **p <0.001

functioning.

FIGURE 3
The final SEM model.

Abbreviations: SES , socioeconomic status; HRQoL,
health-related quality of life;11-13, three indicators of
illness perception; S1-S3, three indicators of social

TABLE 6 Direct and indirect effects of SES and HRQoL.

Relative mediation

effect (%)
Direct effects SES-HRQoL 0.06 0.17 —0.320 0.363 7.43
SES-IP-HRQoL 0.33%* 0.08 0.204 0.494 41.06
Indirect effects SES-SD-HRQoL 0.31°%* 0.11 0.148 0.570 3891
SES-IP-SD-HRQoL 0.10* 0.04 0.040 0.178 12.59
Total indirect effects 0.74%% 0.15 0.628 1.391 92.57
Total effects 0.79%%* 0.09 0.028 0.985 —

HRQoL, health-related quality of life; SES, socioeconomic status; IP, illness perception; SD, social dysfunction; SD, standard deviation; LLCI, lower limit confidence intervals; ULCI, upper

limit confidence intervals. *p<0.01, **p <0.001.

5.7. Implications for practice

The results of the present study suggest that that SES positively
predicts HRQoL through the multiple mediating effects of illness
perception and social functioning, i.e., higher SES predicts positive illness
perception and good social functioning, thus contributing to the
maintenance of good HRQoL, which provides a scientific and theoretical
basis for developing medical care interventions to maintain or improve
patients HRQoL from multiple perspectives. Specifically, nurses should
encourage young and middle-aged MHD patients to return to work, and
can promote the recovery of patients’ working ability by carrying out
health education on MHD and work, formulating targeted vocational
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rehabilitation programs and conducting relevant vocational skills training,
so as to improve their SES. The findings suggest that illness perception
and social functioning play multiple mediating roles in SES affecting
HRQoL, nurses should appropriately assess and monitor patients’ illness
perception and social functioning and give timely and targeted
interventions. Nursing interventions are of vital importance in shaping a
patient’s illness perception (74). Pre-dialysis care should be enhanced by
combining motivational interviewing with psycho-behavioral
interventions, health education care and collaborative care models to
reduce patients’ negative illness perceptions. During long term dialysis
treatments, positive illness perceptions of patient can be built up through
group management health education, patient exchange meetings, hope
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TABLE 7 Multi-group structural equation model fit indices.

10.3389/fpsyt.2023.1234553

Va df Xldf GFI AGFI RMSEA CFI IFI NFI
M male 62.772 38 1.652 0.953 0918 0.053 0.975 0.900 0.941
M female 69.978 38 1.842 0.891 0.811 0.093 0.906 0.910 0.823
MO 132.928 76 1.746 0.934 0.885 0.484 0.958 0.959 0.909
M1 144.434 82 1.761 0.929 0.885 0.484 0.954 0.955 0.901

M, model; MO, the unconstrained model; M1, the model with equal structural weights.

therapy, etc. and reinforced by practice in daily life. Therefore, nurses
should enhance pre-dialysis care for patients by combining motivational
interviewing with psycho-behavioral interventions, knowledge, belief and
practice health education care and collaborative care models to reduce
patients’ negative illness perceptions. During long term dialysis
treatments, positive illness perceptions of patient can be built up through
group management health education, patient exchange meetings, hope
therapy, etc. and reinforced by practice in daily life. At the same time,
nurses should develop and implement a comprehensive and dynamic care
strategy for young and middle-aged MHD patients with social
dysfunction to help them adapt well to the role change and promote the
recovery of social function. Young and middle-aged MHD patients
should not only actively participate in social activities, establish normal
interpersonal and harmonious family relationships, and engage in work
that is within their capacity, but also actively communicate with healthcare
professionals to improve their overall understanding of the disease and
take the initiative to reshape a positive and healthy way of thinking so as
to improve their HRQoL.

5.8. Limitations

There are certain theoretical and practical implications of this
study, but there are also some limitations. First, we cannot directly
derive causal relationships from the cross-sectional design. Therefore,
a longitudinal study design would be ideal to examine the complex
dynamic effects of SES, illness perception, and social functioning on
HRQoL. Second, this study used convenience sampling and self-
reporting methods to collect data, which may lead to selection bias and
reporting bias, therefore, the results of this study need to be applied
with caution. In the future, data collection should combine with self-
evaluation and others’ evaluation, and sampling methods can also
be changed to validate the findings of this study. Thirdly, as there are
many factors affecting the explanatory variables, and the SES analyzed
in this study is only one aspect affecting patients’ HRQoL, the multiple
mediator model developed is not the only mediator model, therefore
there are many other explanatory and mediator variables that deserve
to be tested in the future. Fourthly, SES was measured only based on
the types of occupation, education level, and economic income in this
study. More indices of SES should be used in future studies.

6. Conclusion

In summary, based on Andersens behavioral model,
we constructed a model of the intrinsic mechanism of action between

SES and HRQoL in young and middle-aged MHD patients, which
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provided a reference for explaining and intervening the effect of SES
on HRQoL. Considering the important role of illness perception and
social functioning in the SES-HRQoL linkage, clinical nurses should
intervene in health differences due to SES in terms of illness perception
and social functioning to assist in enhancing HRQoL levels in young
and middle-aged MHD patients.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Author contributions

QM made substantial contributions to conception and design,
acquisition of data, analysis and interpretation of data, and wrote
the manuscript. SX and JH contributed to data collection and
drafting of the manuscript. XS has revised this manuscript
critically for important intellectual content. GC and ZM
contributed to data analysis and revising it critically for important
intellectual content. YS and CW supervised the whole process
and provided modification advice. All authors contributed to the
article and approved the submitted version.

Funding

This research was supported by the Guangdong Province
Philosophy and Social Sciences Planning Project (No.
GD22CGL36). The First Affiliated Hospital of Guangzhou
University of Chinese Medicine Youth Research Fund Project
(No. 2019QN05) and Sanming Project of Medicine in Shenzhen
(N0.SZZYSM202206014).

Acknowledgments

Acknowledgements to the medical and nursing staff of
various hemodialysis centers (The First Affiliated Hospital of
Guangzhou University of Chinese Medicine, Guangdong Second
Hospital of Traditional Chinese Medicine, Guangzhou Hospital
of Traditional Chinese Medicine, Guangzhou Hospital of
Integrated Traditional Chinese and Western Medicine) for their
for

assistance in collecting data and the participants

their contribution.

12 frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1234553
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Mai et al.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Liyanage T, Ninomiya T, Jha V, Neal B, Patrice HM, Okpechi I, et al. Worldwide
access to treatment for end-stage kidney disease: a systematic review. Lancet. (2015)
385:1975-82. doi: 10.1016/s0140-6736(14)61601-9

2. Bello AK, Okpechi IG, Osman MA, Cho Y, Htay H, Jha V, et al. Epidemiology of
haemodialysis outcomes. Nat Rev Nephrol. (2022) 18:378-95. doi: 10.1038/
s41581-022-00542-7

3. Wang L, Xu X, Zhang M, Hu C, Zhang X, Li C, et al. Prevalence of chronic kidney
disease in China: results from the sixth China chronic disease and risk factor
surveillance. JAMA Intern Med. (2023) 183:298-310. doi: 10.1001/
jamainternmed.2022.6817

4. Huang B, Lai B, Xu L, Wang Y, Cao Y, Yan P, et al. Low employment and low
willingness of being reemployed in Chinese working-age maintained hemodialysis
patients. Ren Fail. (2017) 39:607-12. doi: 10.1080/0886022x.2017.1361834

5. Zou Y, Hong D, He Q, Wen Y, Li G. Epidemiology investigation and analysis of
patients with hemodialysis in Sichuan province of China. Ren Fail. (2019) 41:644-9. doi:
10.1080/0886022x.2019.1612429

6. Zhao Q, Zhang S, Yu R. Impact of pre-transplantation psychological counseling in
improving the mental well-being of patients on hemodialysis. Front Psych. (2021)
12:594670. doi: 10.3389/fpsyt.2021.594670

7. Dobronravov VA, Vasilieva IA. Health-related quality of life and long-term
mortality in young and middle-aged hemodialysis patients. Int Urol Nephrol. (2021)
53:2377-84. doi: 10.1007/s11255-021-02894-8

8. Flythe JE, Dorough A, Narendra JH, Forfang D, Hartwell L, Abdel-Rahman E.
Perspectives on symptom experiences and symptom reporting among individuals on
hemodialysis. Nephrol Dial Transpl. (2018) 33:1842-52. doi: 10.1093/ndt/gfy069

9. Ranabhat K, Khanal P, Mishra SR, Khanal A, Tripathi S, Sigdel MR. Health related
quality of life among haemodialysis and kidney transplant recipients from Nepal: a cross
sectional study using WHOQOL-BREE. Bmc Nephrology. (2020):21. doi: 10.1186/
512882-020-02085-0

10. Jaar BG, Chang A, Plantinga L. Can we improve quality of life of patients on
Dialysis? Clin ] Am Soc Nephrol. (2013) 8:1-4. doi: 10.2215/cjn.11861112

11. Ngoc L, Belete BY, KhanhDao LL, Jane P, Cathrine M. Health-related quality of life
in children, adolescents and young adults with self-harm or suicidality: a systematic
review. Aust N Z ] Psychiatry. (2023) 57:952-65. doi: 10.1177/00048674231165477

12. Berardelli I, Serafini G, Cortese N, Fiasche F, O’Connor RC, Pompili M. The
involvement of hypothalamus-pituitary-adrenal (HPA) Axis in suicide risk. Brain Sci.
(2020) 10:653. doi: 10.3390/brainscil0090653

13. Suet-Ching WL. The quality of life for Hong Kong dialysis patients. ] Adv Nurs.
(2001) 35:218-27. doi: 10.1046/j.1365-2648.2001.01839.x

14. Chuasuwan A, Pooripussarakul S, Thakkinstian A, Ingsathit A, Pattanaprateep O.
Comparisons of quality of life between patients underwent peritoneal dialysis and
hemodialysis: a systematic review and meta-analysis. Health Qual Life Outcomes. (2020)
18:191. doi: 10.1186/s12955-020-01449-2

15. Maglakelidze N, Pantsulaia T, Tchokhonelidze I, Managadze L, Chkhotua A.
Assessment of health-related quality of life in renal transplant recipients and
Dialysis patients. Transplant Proc. (2011) 43:376-9. doi: 10.1016/j.transproceed.
2010.12.015

16. Legrand K, Speyer E, Stengel B, Frimat L, Sime WN, Massy ZA, et al. Perceived
health and quality of life in patients with CKD, including those with kidney failure:
findings from National Surveys in France. Am J Kidney Dis. (2020) 75:868-78. doi:
10.1053/j.ajkd.2019.08.026

17. Cleary J, Drennan J. Quality of life of patients on haemodialysis for end-stage renal
disease. ] Adv Nurs. (2005) 51:577-86. doi: 10.1111/j.1365-2648.2005.03547.x

18. Sethi S, Menon A, Dhooria HPS, Makkar V, Dhooria GS, Chaudhary R. Evaluation
of health-related quality of life in adult patients on hemodialysis. Int ] Appl Basic Med
Res. (2021) 11:221-5. doi: 10.4103/ijjabmr.jjabmr_237_21

Frontiers in Psychiatry

13

10.3389/fpsyt.2023.1234553

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1234553/
full#supplementary-material

19. Zhou X, Xue F, Wang H, Qiao Y, Liu G, Huang L, et al. The quality of life and
associated factors in patients on maintenance hemodialysis - a multicenter study in
Shanxi province. Ren Fail. (2017) 39:707-11. doi: 10.1080/0886022x.2017.1398095

20. Doan KVD, Nguyen HTM, Nguyen NTH, Dang KC, Yang SH, Duong TV.
Associations of socio-demographic, clinical and biochemical parameters with healthcare
cost, health- and renal-related quality of life in hemodialysis patients: a clinical
observational study. Int ] Environ Res Public Health. (2020) 17:6552. doi: 10.3390/
ijerph17186552

21. Oakes JM, Rossi PH. The measurement of SES in health research: current practice
and steps toward a new approach. Soc Sci Med. (2003) 56:769-84. doi: 10.1016/
50277-9536(02)00073-4

22. Lee AT, Lu YP, Chen CH, Chang CH, Tsai YH, Tung CW, et al. The Association of
Salivary Conductivity with Cardiomegaly in Hemodialysis Patients. Applied Sciences-
Basel. (2021):11. doi: 10.3390/app11167405

23.Marmot M. Social determinants of health inequalities. Lancet. (2005)
365:1099-104. doi: 10.1016/s0140-6736(05)71146-6

24. Coffey D, Deshpande A, Hammer J, Spears D. Local Social Inequality, Economic
Inequality, and Disparities in Child Height in India. Demography. (2019) 56:1427-52.
doi: 10.1007/s13524-019-00794-2

25.Zhu Y, Chen X, Zhao H, Chen M, Tian Y, Liu C, et al. Socioeconomic status
disparities affect children's anxiety and stress-sensitive cortisol awakening response
through parental anxiety. Psychoneuroendocrinology. (2019) 103:96-103. doi: 10.1016/j.
psyneuen.2019.01.008

26. Phillips MR, Yang G, Zhang Y, Wang L, Ji H, Zhou M. Risk factors for suicide in
China: a national case-control psychological autopsy study. Lancet. (2002) 360:1728-36.
doi: 10.1016/s0140-6736(02)11681-3

27. Serafini G, Adavastro G, Canepa G, Capobianco L, Conigliaro C, Pittaluga F, et al.
Abnormalities in kynurenine pathway metabolism in treatment-resistant depression and
suicidality: a systematic review. CNS Neurol Disord Drug Targets. (2017) 16:440-53. doi:
10.2174/1871527316666170413110605

28. Treadway MT, Cooper JA, Miller AH. Can't or Won't? Immunometabolic
constraints on dopaminergic drive. Trends Cogn Sci. (2019) 23:435-48. doi: 10.1016/j.
1ics.2019.03.003

29.Oh TR, Choi HS, Kim CS, Bae EH, Oh YK, Kim YS, et al. Association between
health related quality of life and progression of chronic kidney disease. Sci Rep. (2019)
9:19595. doi: 10.1038/s41598-019-56102-w

30. Gerogianni G, Lianos E, Kouzoupis A, Polikandrioti M, Grapsa E. The role of
socio-demographic factors in depression and anxiety of patients on hemodialysis: an
observational cross-sectional study. Int Urol Nephrol. (2018) 50:143-54. doi: 10.1007/
s11255-017-1738-0

31. Lahana E, Pappa E, Niakas D. The impact of ethnicity, place of residence and
socioeconomic status on health-related quality of life: results from a Greek health survey.
Int J Public Health. (2010) 55:391-400. doi: 10.1007/s00038-010-0171-2

32.Jansen DL, Heijmans MJ, Rijken M, Spreeuwenberg P, Grootendorst DC, Dekker
FW, et al. Illness perceptions and treatment perceptions of patients with chronic kidney
disease: different phases, different perceptions? Br ] Health Psychol. (2013) 18:244-62.
doi: 10.1111/bjhp.12002

33. Skoumalova I, Madarasova Geckova A, Rosenberger J, Majernikova M, Kolarcik
P, Klein D, et al. Health-related quality of life profiles in dialyzed patients with varying
health literacy. A cross-sectional study on Slovak Haemodialyzed population. Int ] Public
Health. (2021) 66:585801. doi: 10.3389/ijph.2021.585801

34. Zou R, Xu X, Hong X, Yuan J. Higher socioeconomic status predicts less risk of
depression in adolescence: serial mediating roles of social support and optimism. Front
Psychol. (2020) 11:1955. doi: 10.3389/fpsyg.2020.01955

35. Hagger MS, Koch S, Chatzisarantis NLD, Orbell S. The common sense model of
self-regulation: Meta-analysis and test of a process model. Psychol Bull. (2017)
143:1117-54. doi: 10.1037/bul0000118

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1234553
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1234553/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1234553/full#supplementary-material
https://doi.org/10.1016/s0140-6736(14)61601-9
https://doi.org/10.1038/s41581-022-00542-7
https://doi.org/10.1038/s41581-022-00542-7
https://doi.org/10.1001/jamainternmed.2022.6817
https://doi.org/10.1001/jamainternmed.2022.6817
https://doi.org/10.1080/0886022x.2017.1361834
https://doi.org/10.1080/0886022x.2019.1612429
https://doi.org/10.3389/fpsyt.2021.594670
https://doi.org/10.1007/s11255-021-02894-8
https://doi.org/10.1093/ndt/gfy069
https://doi.org/10.1186/s12882-020-02085-0
https://doi.org/10.1186/s12882-020-02085-0
https://doi.org/10.2215/cjn.11861112
https://doi.org/10.1177/00048674231165477
https://doi.org/10.3390/brainsci10090653
https://doi.org/10.1046/j.1365-2648.2001.01839.x
https://doi.org/10.1186/s12955-020-01449-2
https://doi.org/10.1016/j.transproceed.2010.12.015
https://doi.org/10.1016/j.transproceed.2010.12.015
https://doi.org/10.1053/j.ajkd.2019.08.026
https://doi.org/10.1111/j.1365-2648.2005.03547.x
https://doi.org/10.4103/ijabmr.ijabmr_237_21
https://doi.org/10.1080/0886022x.2017.1398095
https://doi.org/10.3390/ijerph17186552
https://doi.org/10.3390/ijerph17186552
https://doi.org/10.1016/s0277-9536(02)00073-4
https://doi.org/10.1016/s0277-9536(02)00073-4
https://doi.org/10.3390/app11167405
https://doi.org/10.1016/s0140-6736(05)71146-6
https://doi.org/10.1007/s13524-019-00794-2
https://doi.org/10.1016/j.psyneuen.2019.01.008
https://doi.org/10.1016/j.psyneuen.2019.01.008
https://doi.org/10.1016/s0140-6736(02)11681-3
https://doi.org/10.2174/1871527316666170413110605
https://doi.org/10.1016/j.tics.2019.03.003
https://doi.org/10.1016/j.tics.2019.03.003
https://doi.org/10.1038/s41598-019-56102-w
https://doi.org/10.1007/s11255-017-1738-0
https://doi.org/10.1007/s11255-017-1738-0
https://doi.org/10.1007/s00038-010-0171-2
https://doi.org/10.1111/bjhp.12002
https://doi.org/10.3389/ijph.2021.585801
https://doi.org/10.3389/fpsyg.2020.01955
https://doi.org/10.1037/bul0000118

Mai et al.

36. Chen YC, Lin CL, Lee BO. Relationships of illness representation and quality of
life in patients with end-stage renal disease receiving haemodialysis. J Clin Nurs. (2020)
29:3812-21. doi: 10.1111/jocn.15412

37.Pai HC, Li CC, Tsai SM, Pai YC. Association between illness representation and
psychological distress in stroke patients: A systematic review and meta-analysis. Int J
Nurs Stud. (2019) 94:42-50. doi: 10.1016/j.ijnurstu.2019.01.015

38. Broadbent E, Wilkes C, Koschwanez H, Weinman J, Norton S, Petrie KJ. A
systematic review and meta-analysis of the Brief Illness Perception Questionnaire.
Psychol Health. (2015) 30:1361-85. doi: 10.1080/08870446.2015.1070851

39. Beauchamp MH, Anderson V. SOCIAL: an integrative framework for the
development of social skills. Psychol Bull. (2010) 136:39-64. doi: 10.1037/a0017768

40. Warsame F, Ying H, Haugen CE, Thomas AG, Crews DC, Shafi T, et al. Intradialytic
Activities and Health-Related Quality of Life Among Hemodialysis Patients. Am |
Nephrol. (2018) 48:181-9. doi: 10.1159/000492623

41. Reibis R, Salzwedel A, Abreu A, Corra U, Davos C, Doehner W, et al. The
importance of return to work: How to achieve optimal reintegration in ACS patients.
Eur ] Prev Cardiol. (2019) 26:1358-69. doi: 10.1177/2047487319839263

42.Ng MSN, Wong CL, Ho EHS, Hui YH, Miaskowski C, So WKW. Burden of living
with multiple concurrent symptoms in patients with end-stage renal disease. J Clin Nurs.
(2020) 29:2589-601. doi: 10.1111/jocn.15282

43.Hua J, Qiao Y, Ke C, Shen Y. Higher visit-to-visit total cholesterol variability is
associated with lower cognitive function among middle-aged and elderly Chinese men.
Sci Rep. (2020) 10:15555. doi: 10.1038/541598-020-72601-7

44.Lee Y], Kim MS, Cho S, Kim SR. Association of depression and anxiety with
reduced quality of life in patients with predialysis chronic kidney disease. Int. J. Clin.
Pract. (2013) 67:363-8. doi: 10.1111/ijcp.12020

45. Tang J, Gao L. Illness perceptions among patients with type 2 diabetes mellitus: A
cross-sectional study. Int ] Nurs Pract. (2020) 26:e12801. doi: 10.1111/ijn.12801

46. Andersen RM. Revisiting the behavioral model and access to medical care: does it
matter? ] Health Soc Behav. (1995) 36:1-10. doi: 10.2307/2137284

47. National Kidney Foundation. K/DOQI clinical practice guidelines for chronic
kidney disease: evaluation, classification, and stratification. Am J Kidney Dis. (2002)
39:51-266.

48. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*power
3.1: tests for correlation and regression analyses. Behav Res Methods. (2009) 41:1149-60.
doi: 10.3758/brm.41.4.1149

49. Hair JE. Multivariate data analysis. 7th ed. New York: Pearson (2009).

50. Pan Y, Song T, Chen R, Li H, Zhao X, Liu L, et al. Socioeconomic deprivation and
mortality in people after ischemic stroke: the China National Stroke Registry. Int J
Stroke. (2016) 11:557-64. doi: 10.1177/1747493016641121

51. Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness perception
questionnaire. ] Psychosom Res. (2006) 60:631-7. doi: 10.1016/j.jpsychores.2005.10.020

52. Ustiin TB, Chatterji S, Kostanjsek N, Rehm J, Kennedy C, Epping-Jordan J, et al.
Developing the World Health Organization disability assessment schedule 2.0. Bull
World Health Organ. (2010) 88:815-23. doi: 10.2471/b1t.09.067231

53. Zhang D, Wei ], Li X. The mediating effect of social functioning on the relationship
between social support and fatigue in middle-aged and young recipients with liver
transplant in China. Front Psychol. (2022) 13:895259-9. doi: 10.3389/fpsyg.2022.895259

54. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al. Cross-
validation of item selection and scoring for the SF-12 health survey in nine countries:
results from the IQOLA project. International quality of life assessment. J Clin Epidemiol.
(1998) 51:1171-8. doi: 10.1016/s0895-4356(98)00109-7

55.Li S, Cui G, Yin Y, Wang S, Liu X, Chen L. Health-promoting behaviors mediate
the relationship between eHealth literacy and health-related quality of life among
Chinese older adults: a cross-sectional study. Qual Life Res. (2021) 30:2235-43. doi:
10.1007/s11136-021-02797-2

Frontiers in Psychiatry

14

10.3389/fpsyt.2023.1234553

56.Li S, Fong DYT, Wong JYH, McPherson B, Lau EYY, Ip MSM. The association
between nonrestorative sleep and health-related quality of life in Chinese adults: a cross-
sectional study. Qual Life Res. (2021) 30:2521-30. doi: 10.1007/s11136-021-02832-2

57. Matsunaga M. Item parceling in structural equation modeling: a primer. Commun
Methods Meas. (2008) 2:260-93. doi: 10.1080/19312450802458935

58. Little TD, Rhemtulla M, Gibson K, Schoemann AM. Why the items versus parcels
controversy needn't be one. Psychol Methods. (2013) 18:285-300. doi: 10.1037/a0033266

59. Chen M-F, Chang R-E, Tsai H-B, Hou Y-H. Effects of perceived autonomy support
and basic need satisfaction on quality of life in hemodialysis patients. Qual Life Res.
(2018) 27:765-73. doi: 10.1007/s11136-017-1714-2

60. Modi GK, Yadav AK, Ghosh A, Kamboj K, Kaur P, Kumar V, et al. Nonmedical
factors and health-related quality of life in CKD in India. Clin ] Am Soc Nephrol. (2020)
15:191-9. doi: 10.2215/¢jn.06510619

61. Vélez-Vélez E, Bosch RJ. Illness perception, coping and adherence to treatment among
patients with chronic kidney disease. ] Adv Nurs. (2016) 72:849-63. doi: 10.1111/jan.12873

62. Ozkan Tuncay E Fertelli T, Mollaoglu M. Effects of loneliness on illness perception in
persons with a chronic disease. ] Clin Nurs. (2018) 27:e1494-500. doi: 10.1111/jocn.14273

63. Webster R, Norman P, Goodacre S, Thompson AR, McEachan RR. Illness
representations, psychological distress and non-cardiac chest pain in patients
attending an emergency department. Psychol Health. (2014) 29:1265-82. doi:
10.1080/08870446.2014.923885

64. Zhang N, Lai E, Guo Y, Wang L. Status of and factors influencing the stigma of
Chinese young and middle-aged maintenance hemodialysis patients: a preliminary
study. Front Psychol. (2022) 13:873444. doi: 10.3389/fpsyg.2022.873444

65. Chen JY, Wan EYF, Choi EPH, Chan AKC, Chan KHY, Tsang JPY, et al. The health-
related quality of life of Chinese patients on hemodialysis and peritoneal Dialysis.
Patient. (2017) 10:799-808. doi: 10.1007/s40271-017-0256-6

66. Nabolsi MM, Wardam L, Al-Halabi JO. Quality of life, depression, adherence to
treatment and illness perception of patients on haemodialysis. Int ] Nurs Pract. (2015)
21:1-10. doi: 10.1111/ijn.12205

67. Johansson AC, Brink E, Cliffordson C, Axelsson M. The function of fatigue and
illness perceptions as mediators between self-efficacy and health-related quality of life
during the first year after surgery in persons treated for colorectal cancer. J Clin Nurs.
(2018) 27:€1537-48. doi: 10.1111/jocn.14300

68. Gallo LC, Bogart LM, Vranceanu AM, Matthews KA. Socioeconomic status,
resources, psychological experiences, and emotional responses: a test of the reserve
capacity model. J Pers Soc Psychol. (2005) 88:386-99. doi: 10.1037/0022-3514.
88.2.386

69. Bandura A. Human agency in social cognitive theory. Am Psychol. (1989)
44:1175-84. doi: 10.1037/0003-066x.44.9.1175

70. Dodell-Feder D, Ressler KJ, Germine LT. Social cognition or social class and
culture? On the interpretation of differences in social cognitive performance. Psychol
Med. (2020) 50:133-45. doi: 10.1017/s003329171800404x

71. Velthorst E, Fett AJ, Reichenberg A, Perlman G, van Os ], Bromet EJ, et al. The
20-year longitudinal trajectories of social functioning in individuals with psychotic
disorders. Am J Psychiatry. (2017) 174:1075-85. doi: 10.1176/appi.ajp.2016.15111419

72.Roberts BW, Kuncel NR, Shiner R, Caspi A, Goldberg LR. The power of
personality: the comparative validity of personality traits, socioeconomic status, and
cognitive ability for predicting important life outcomes. Perspect Psychol Sci. (2007)
2:313-45. doi: 10.1111/j.1745-6916.2007.00047.x

73.Tan CHS, Ishak RB, Lim TXG, Marimuthusamy P, Kaurss K, Leong JJ. Illness
management and recovery program for mental health problems: reducing symptoms
and increasing social functioning. J Clin Nurs. (2017) 26:3471-85. doi: 10.1111/
jocn.13712

74. Clarke AL, Yates T, Smith AC, Chilcot J. Patient's perceptions of chronic kidney
disease and their association with psychosocial and clinical outcomes: a narrative review.
Clin Kidney J. (2016) 9:494-502. doi: 10.1093/ckj/sfw014

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1234553
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1111/jocn.15412
https://doi.org/10.1016/j.ijnurstu.2019.01.015
https://doi.org/10.1080/08870446.2015.1070851
https://doi.org/10.1037/a0017768
https://doi.org/10.1159/000492623
https://doi.org/10.1177/2047487319839263
https://doi.org/10.1111/jocn.15282
https://doi.org/10.1038/s41598-020-72601-7
https://doi.org/10.1111/ijcp.12020
https://doi.org/10.1111/ijn.12801
https://doi.org/10.2307/2137284
https://doi.org/10.3758/brm.41.4.1149
https://doi.org/10.1177/1747493016641121
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.2471/blt.09.067231
https://doi.org/10.3389/fpsyg.2022.895259
https://doi.org/10.1016/s0895-4356(98)00109-7
https://doi.org/10.1007/s11136-021-02797-2
https://doi.org/10.1007/s11136-021-02832-2
https://doi.org/10.1080/19312450802458935
https://doi.org/10.1037/a0033266
https://doi.org/10.1007/s11136-017-1714-2
https://doi.org/10.2215/cjn.06510619
https://doi.org/10.1111/jan.12873
https://doi.org/10.1111/jocn.14273
https://doi.org/10.1080/08870446.2014.923885
https://doi.org/10.3389/fpsyg.2022.873444
https://doi.org/10.1007/s40271-017-0256-6
https://doi.org/10.1111/ijn.12205
https://doi.org/10.1111/jocn.14300
https://doi.org/10.1037/0022-3514.88.2.386
https://doi.org/10.1037/0022-3514.88.2.386
https://doi.org/10.1037/0003-066x.44.9.1175
https://doi.org/10.1017/s003329171800404x
https://doi.org/10.1176/appi.ajp.2016.15111419
https://doi.org/10.1111/j.1745-6916.2007.00047.x
https://doi.org/10.1111/jocn.13712
https://doi.org/10.1111/jocn.13712
https://doi.org/10.1093/ckj/sfw014

	The association between socioeconomic status and health-related quality of life among young and middle-aged maintenance hemodialysis patients: multiple mediation modeling
	1. Introduction
	2. Background
	3. Methods
	3.1. Study design
	3.2. Patients and setting
	3.3. Sample size
	3.4. Data collection and ethical considerations
	3.5. Measurements
	3.5.1. Demographic and clinical variables
	3.5.2. Socioeconomic status
	3.5.3. The brief illness perception questionnaire
	3.5.4. Social dysfunction screening scale
	3.5.5. The 12-item short form health survey
	3.6. Data analysis
	3.6.1. Primary analysis
	3.6.2. Structural equation modeling analysis

	4. Results
	4.1. Participants’ demographic and disease-related characteristics
	4.2. Descriptive statistics and normality of research variables
	4.3. Correlations of research variables
	4.4. Multivariate linear regression analysis of factors affecting the HRQoL of young and middle-aged MHD patients
	4.5. Mediation model construction
	4.6. Mediation model validation and effect analysis
	4.7. Analysis of gender differences in mediation model

	5. Discussion
	5.1. Current status of SES, illness perceptions, social functioning and HRQoL in young and middle-aged people with MHD
	5.2. The influence mechanism of SES on HRQoL
	5.3. Mediating effect of illness perception
	5.4. Mediating effect of social functioning
	5.5. The chain intermediary of illness perception and social functioning
	5.6. The moderating role of gender
	5.7. Implications for practice
	5.8. Limitations

	6. Conclusion
	Data availability statement
	Author contributions

	References

