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Benefit finding in individuals
undergoing maintenance
hemodialysis in Shanghai: a latent
profile analysis
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!School of Nursing, Naval Medical University, Shanghai, China, 2School of Health Services

Management, Southern Medical University, Guangzhou, China, *Department of Nephrology, Shanghai
Chang Zheng Hospital, Shanghai, China

Objective: This multi-center cross-sectional study aimed to delineate
latent profiles of benefit finding (BF) in individuals undergoing maintenance
hemodialysis (MHD) in Shanghai and examine associations between these BF
profiles, social support, and coping style.

Methods: A total of 384 individuals undergoing MHD (mean age=57.90,
SD =13.36) were assessed using the Benefit Finding Scale, Simplified Coping
Style Questionnaire, and Perceived Social Support Scale. Latent profile analysis
(LPA) identified distinct BF categories. Analysis of variance (ANOVA) evaluated
the correlation between BF groups and demographic variables, while the
relationship between BF, social support, and coping style was tested through
correlation and multiple regression analyses.

Results: LPA identified three BF groups: rich BF (54.17%), moderate BF (41.14%),
and poor BF (4.69%). Regression analyses indicated that positive coping
and social support are protective factors for BF. Additionally, older age and
heightened understanding of MHD correlated with higher BF levels.

Conclusion: The findings highlighted the importance of recognizing different
BF profiles in individuals on MHD and working toward promoting BF levels in the
rich BF and moderate BF groups, while helping the poor BF group to identify and
address their challenges. Medical professionals should consider interventions
tailored to individual psychological profiles to improve mental health and quality
of life outcomes in this population.

KEYWORDS

maintenance hemodialysis, benefit finding, latent profile analysis, social support,
coping style

1 Introduction

Chronic kidney disease (CKD) has emerged as a serious global public health problem,
marked by its high prevalence and increasing burden (Cockwell and Fisher, 2020). Globally,
the 2017 prevalence of CKD was 9.1% (95% UI: 8.5-9.8), and mortality rates from CKD
increased by 41.5% compared to 1990 (GBD Chronic Kidney Disease Collaboration, 2020).
As CKD progresses, individuals often experience a decline in quality of life and face
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socioeconomic challenges (Webster et al., 2017). Maintenance
hemodialysis (MHD) is the primary renal replacement therapy for
individuals with kidney failure (Thurlow et al., 2021). Notably, China
has one of the highest populations undergoing MHD. According to
the Chinese National Renal Data System (CNRDS), the number of
registered individuals on MHD in China reached 749,573 by the end
of 2021 (Kao et al., 2023). This lifelong chronic condition not only
affects the quality of life but also imposes substantial burdens on
families and society (GBD Chronic Kidney Disease Collaboration,
2020), often leading to negative emotional states such as sadness, pain,
anxiety, and depression (Pop-Jordanova and Polenakovic, 2013). A
meta-analysis including 2,822 individuals undergoing MHD across 27
studies found an estimated proportion of 62% (0.54 ~0.71) prevalence
of depressive symptoms with a peak incidence of 95% (0.88-1.02)
(Ravaghi et al., 2017), significantly higher than the general population
(Tian et al., 2021).

With the advent of positive psychology, research has identified
that some individuals may experience positive psychological changes,
termed benefit finding (BF), in response to illness (Sun et al., 2022; Li
etal., 2023). BE indicative of cognitive and behavioral adaptation to
adverse events (Helgeson et al., 2006), can encompass a profound
sense of personal strength, greater appreciation for life, enhanced
relationships, spiritual growth, and new life opportunities (Aspinwall
and Tedeschi, 2010). BF is also considered an indicator of mental
health (Yan et al., 2023). Studies have shown that higher levels of BF
in individuals correlate with greater happiness and fewer negative
emotions during illness (Wepf et al, 2022). BF in individuals
undergoing MHD reflects their ability to identify positive aspects
following dialysis, leading to a transformation of this challenging
experience into one with meaningful implications (Aspinwall and
Tedeschi, 2010). BF has been studied in patients and caregivers in the
context of cancer and diabetes (Tran et al.,, 2011; Lassmann et al., 2021;
Zimmaro et al., 2021; Li et al,, 2023; Yan et al., 2023), identifying
influencing factors ranging from demographic (gender, age, education
level, type of work, and marital status), disease-specific (cause of
illness, duration of illness) (Zimmaro et al., 2021; Zhu et al., 2022; Mei
et al., 2023), and psychosocial factors (social support and coping
styles) (Qiu et al,, 2022; Lietal,, 2023).

Previous studies on BF conducted by Jue et al. (2023) and Dan-li
and Wen-huan (2022), comprising a total of 861 individuals
undergoing MHD, revealed that BF levels in this population were
lower than in other chronic disease populations. These studies also
highlighted the influence on BF levels of multiple factors including
age, education, occupation, and duration of dialysis. While these
research efforts have enriched our understanding of BF in the
individuals on MHD, they have overlooked the heterogeneity of BF
across different populations or regions, attributable to the unique
characteristics of the study participants and varied research methods.
Traditional research methods, focusing on the total or average
questionnaire scores, are effective in elucidating correlations between
variables. However, these methods fall short in comparing differences
across various categories of variables. In response to this limitation,
recent research in diverse fields, including education, sociology, and
psychology, has increasingly adopted latent profile analysis (LPA).
LPA is utilized to identify latent categorizations of individuals based
on their distinct response patterns to a range of apparent variables,
thereby understanding the proportion of different categories within
the population. This approach not only maximizes inter-category
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differences and minimizes intra-category variations but also enhances
the accuracy and validity of categorizations through objective
statistical indicators (Wen et al., 2023).

The Pearlin stress process model, which provides a comprehensive
framework for understanding the influence of stressors on health
outcomes, distinguishes between three core elements, namely, the
sources of stress, the mediators of stress, and the manifestations of stress
(Pearlin et al., 1981). For individuals with kidney failure undergoing
MHD, the experience of making treatment decisions (Saced et al., 2020)
and enduring chronic strains from various factors such as complications,
self-management, treatment-life balance, and financial burdens are
common sources of stress (de Vries et al., 2021; Tao et al., 2023).
Throughout their treatment, individuals on MHD actively seek external
benefits, continually garner social support, and employ positive coping
strategies to mitigate the influence of these stressors on their physical,
mental, and overall well-being. Although everyday stress may not
invariably harm individuals and can be adaptive (Thoits, 2010), BE in
this context, is a manifestation of a positive response to psychological
stress. The stress process model has garnered substantial empirical
support and has been applied across a wide range of samples (Yu et al.,
2020). However, the application of this model to understanding the role
of BF in individuals on MHD has not been previously explored.

Therefore, grounded in the stress process model, and adopting a
positive psychology perspective, this study aims to accurately
characterize BF in individuals on MHD. This investigation will lay a
foundation for enhancing health-related behaviors and improving the
quality of life outcomes in this clinical group. The primary objective
is to elucidate the heterogeneity of BF among individuals on MHD in
Shanghai, China, through LPA, identifying distinct BF subgroups and
analyzing the status and characteristics. The secondary objectives
include investigating the relationship between BF and social support
and coping styles and exploring the influence of demographic,
disease-related, and psychosocial factors on BF latent profiles. This
comprehensive approach will enable the development of tailored
intervention strategies for different BF subgroups, ensuring targeted
and effective support for individuals on MHD.

2 Methods
2.1 Participants

Individuals on MHD at four hospitals in Shanghai between June
and December 2022 were selected utilizing a convenience sampling
method (Table 1).

A total of 396 questionnaires were distributed. We excluded 12
incompletely completed questionnaires, thereby yielding a total of 384
that were included in the final analysis. The cohort included 226 male
individuals and 158 female individuals, with a mean age of
57.90 £ 13.36 years. Detailed demographic information for this study
cohort is shown in Table 2.

2.2 Measures
2.2.1 General information questionnaire

A self-designed general information questionnaire collected
general demographic data, including gender, age, marital status,
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TABLE 1 The criteria of the subjects.
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TABLE 2 Demographic characteristics of participants (n = 384).

Inclusion criteria Exclusion criteria Categorical variable n (%)

Individuals undergoing MHD for o Critically ill individuals.
kidney failure. « Presence of a functional or
o Aged >18years. organic mental illness.

« Capable of engaging in a

Inability to cooperate with the

conscious conversation. investigator.

o Normal hearing and cognitive capacity.

education, occupation, and economic burden. Additionally, this
questionnaire gathered disease-related information, encompassing the
number of chronic diseases, duration of MHD, self-assessed severity
and life impact of MHD, and the individual’s degree of understanding
of MHD-related knowledge.

2.2.2 Benefit finding scale

The scale comprises 26 items across six dimensions, each rated on
a 5-point Likert scale ranging from 0 (“not at all”) to 4 (“extremely”).
Higher aggregate scores signify a higher level of BF (Yan et al., 2023).
In this study, the overall reliability of the scale, as indicated by
Cronbach’s « coefficient, was 0.935. Cronbach’s « coefficient values for
individual dimensions were as follows: 0.774 for spiritual growth,
0.856 for appreciation of living and life, 0.703 for awareness of social
support, 0.879 for personal growth, 0.925 for altruistic behavior, and
0.836 for health behavior changes.

2.2.3 Simplified coping style questionnaire

This questionnaire consists of 20 items across two dimensions:
positive coping and negative coping (Huang et al., 2021). Responses to
each item are measured on a 4-point Likert scale ranging from 0 to 3,
with higher total scores indicating a predominant use of this coping
style. In this study, Cronbach’s a coefficient for the Simplified Coping
Style Questionnaire (SCSQ) was 0.844, with positive coping at 0.854
and negative coping at 0.712. The SCSQ is a widely utilized instrument
in Chinese clinical settings.

2.2.4 Perceived social support scale

The Perceived Social Support Scale (PSSS), used to assess
perceived social support from various sources (Peng et al., 2023),
including 12 items categorized into three dimensions, namely family
support, friend support, and other support. Each item is rated on a
7-point Likert scale, ranging from 1 (“strongly disagree”) to 7
(“strongly agree”). Higher aggregate scores indicate significantly
perceived support. In the present study, overall Cronbach’s « for the
scale was 0.877, with the dimensions of family support, friend support,
and other support scoring 0.854, 0.898, and 0.883, respectively.

2.3 Data collection

Prior to conducting the survey, approval was sought and obtained
from the administrators of the hemodialysis unit of hospital. Informed
consent was obtained from all participants before the questionnaires were
distributed. Detailed explanations regarding the survey were provided by
the researcher to ensure participants’ understanding. Upon completion,
questionnaires were immediately collected by the researcher for review.
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Gender

Male 226 (58.85)
Female 158 (41.15)
Age (years)

<45 78 (20.31)
45-60 121 (31.51)
>60 185 (48.18)
Marital status

Married 305 (79.43)
Unmarried 42 (10.94)
Divorced 17 (4.43)
Widowed 20 (5.21)
Education

Primary or lower 11 (2.86)
Junior high 105 (27.34)
Senior high 132 (34.38)
College or higher 136 (35.42)
Occupation

Student 1(0.26)
Full-time 78 (20.31)
Part-time 14 (3.65)
Retire 246 (64.06)
Unemployment 45 (11.72)
Economic burden

Very mild 48 (12.50)
Mild 104 (27.08)
Moderate 161 (41.93)
Serious 56 (14.58)
Very serious 15 (3.91)
Number of chronic diseases

0 75 (19.53)
1 143 (37.24)
2 103 (26.82)
3 41 (10.68)
4 12 (3.13)
>5 10 (2.60)
Duration of MHD

0-1year (including 1year) 73 (19.01)
1-5years (including 5 years) 134 (34.90)
5-10years (including 10 years) 82 (21.35)
10-20years (including 20 years) 74 (19.27)
>20years 21 (5.47)
Kidney transplantation

Yes 31 (8.07)

(Continued)
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TABLE 2 (Continued)

Categorical variable ‘ n (%)
No 353 (91.93)
Understanding degree of MHD

No understanding 55 (14.32)
Partial understanding 143 (37.24)
Adequate understanding 154 (40.10)
Complete understanding 32(8.33)
Self-assessed MHD severity

Very mild 29 (7.55)
Mild 128 (33.33)
Moderate 221 (57.55)
Serious 4(1.04)
Very serious 2(0.52)
Self-assessed life impact

Very mild 4(1.04)
Mild 48 (12.50)
Moderate 195 (50.78)
Serious 122 (31.77)
Very serious 15 (3.91)

In cases where responses were missing or incorrectly filled, participants
were promptly consulted for verification and correction, thereby ensuring
the accuracy and authenticity of the data collected. This study complied
with the principles outlined in the Declaration of Helsinki for research
involving human participants and was approved by the Committee on
Ethics of Medicine, Naval Medical University, Shanghai, China.

2.4 Data analysis

EpiData 3.0 was used for data entry and organization. Subsequently,
IBM SPSS 26.0 was employed for descriptive statistical analysis and
multiple regression analyses. LPA was performed using Mplus 8.3. The
criteria for determining the optimal model included as follows: lower
Akaike Information Criterion (AIC), Bayesian information criterion
(BIC), and sample-corrected Bayesian information criterion (aBIC)
than competing models. Additionally, an entropy value of >0.8 and a
significant Lo-Mendell-Rubin adjusted likelihood ratio test (LMR-
LRT) were indicative of model adequacy. The questionnaire scale scores
were summarized using mean and standard deviation. Differences
among various demographic variables were assessed using analysis of
variance (ANOVA) and chi-square tests, as appropriate. Ordered
logistic regression analysis was used to explore the influencing factors
of BE. The threshold for statistical significance is set at a p-value of 0.05.

3 Results
3.1 Common method deviation test

Harman’s single-factor test was applied to all original variables in
this study. The analysis extracted 13 factors with eigenvalues greater
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than 1. The first factor accounted for 25.88% of the variance, which
did not exceed 40% of the total variance explained. Thus, this study
did not exhibit a significant common method bias.

3.2 Latent profile analysis of BF among
individuals on MHD

Using six dimensions of BF as indices, five potential category
models were evaluated. The results indicated decreasing AIC, BIC, and
aBIC values with increasing numbers of latent profiles. All models had
an entropy value of >0.8, with model 3 exhibiting the highest entropy.
However, the LMR test demonstrated statistical significance only in
model 3 (p>0.05, for other models), leading to its selection as the
most suitable for LPA. Detailed model fitting information is provided
in Table 3.

3.3 Naming latent profiles of BF among
individuals on MHD

The comparative analysis of the three BF categories revealed a
hierarchical pattern: group 1 (rich BF) with the highest scores
(87.57+8.07), group 2 (moderate BF) with medium scores
(62.78+8.18), and group 3 (poor BF) with the lowest scores
(26.06£10.69). Significant differences were observed in the total and
dimensional scores among these groups (p <0.05), as shown in Table 4
and Figure 1.

3.4 Univariate analysis of latent profiles of
BF among individuals on MHD

3.4.1 Influences of demographic variables on the
latent profile

Comparisons between the BF scores and demographic variables
across groups exhibited significant differences in age, marital status,
number of chronic diseases, understanding of MHD, and self-assessed
MHD severity (p <0.05), as shown in Table 5.

3.4.2 Influences of social support and coping
styles on the latent profile

Differences were noted between BF scores, social support,
and coping styles, as well as in the scores of each dimension
(p <0.05). No significant difference was observed in the duration
of MHD (p >0.05). The detailed results are shown in Table 6 and
Figure 2.

3.5 Analysis of the influencing factors of BF

A parallelism test conducted on the included variables yielded
p=0.802, meeting the standard criteria. An ordered multiple
logistic regression analysis was conducted with the three latent
profile groups as dependent variables and significant variables
identified the univariate analysis as independent variables. The
logistic model fitting was statistically significant (3*=190.971,
p<0.001). Results indicated significant correlations of BF with
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positive coping, social support, age, and understanding of MHD
(p<0.05). Specifically, positive coping and social support emerged
as protective factors for BE, with older age and enhanced MHD
knowledge associated with higher BF levels. The detailed results
are shown in Table 7.

TABLE 3 Fitting information for the latent profile analysis.

10.3389/fpsyg.2024.1292175

4 Discussion

This multi-center cross-sectional study investigated BF in 384
individuals undergoing MHD. Three distinct groups were identified
as follows: rich BE, moderate BE, and poor BE Overall, the findings

Entropy LMR(p) BLRT(p) Probability of
attribution
1 12590.289 12637.697 12599.622
2 11997.330 12072.392 12012.108 0.842 0.0576 <0.001 105/279
3 11728.121 11830.838 11748.343 0.891 <0.001 <0.001 158/18/208
4 11650.604 11780.975 11676.27 0.821 02852 <0.001 62/139/13/170
5 11561.166 11719.192 11592.278 0.842 0.064 <0.001 13/65/117/48/141

The bold values represents model three was selected as a meaningful latent profile groups for this study.

TABLE 4 Comparison of the BF scores of individuals on MHD with different latent profiles.

Group N BFscores Spiritual Appreciation = Awareness of Personal Altruistic Health
(M +SD) growth of living and social growth behavior behavior
(terms  life (terms 3-7) support (term 12-18) (terms 19-21) changes
1-2) (terms 8-11) (terms 22-26)
1 208 | 87.57+8.07 6.51+1.86 17.94+227 12.99+2.52 23.74+3.05 9.78+2.74 16.60+2.79
2 158 | 62.78+8.18 4.91+2.01 13.44+3.21 10.4142.91 16.30+3.30 6.91+2.62 10.82+3.19
3 18 | 26.06+10.69 2.61+2.19 5.78+3.71 5.56+2.95 5.72%3.35 3.06+2.61 3.33+245
F 723.599 53.596 233.631 87.172 430.395 86.455 284.993
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
——— Rich-BF
30 =—— Moderate-BF
=== Poor-BF
20
10—
0 1 T 1 1 1 1
> @ & > & &
0@' b\)\ QQO QO f§\ §Qo
& $ e & & oM
> & > > Q2 s
& & & & & &
& % CX 52 3 3
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FIGURE 1
Conditional mean values of the three latent profiles on the six dimensions.
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TABLE 5 Influences of demographic variables on the latent profile.

Variable Rich  Moderate Poor Jo)
BF(n)  BF(n)  BF(n)
Gender 0.094
Male 112 102 12
Female 96 56 6
Age (years) 0.015
<45 32 40 6
45-60 61 56 4
>60 115 62 8
Marital status 0.021
Married 180 111 14
Unmarried 14 26 2
Divorced 6 10 1
Widowed 8 11 1
Education 0.077
Primary or lower 6 4 1
Junior high 52 51 2
Senior high 84 42 6
College or higher 66 61 9
Occupation 0.075
Student 1 0 0
Full-time 36 38 4
Part-time 5 9 0
Retire 148 88 10
Unemployment 18 23 4
Economic burden 0.279
Very mild 33 13 2
Mild 58 42 4
Moderate 84 71 6
Serious 24 27 5
Very serious 9 5 1
Number of chronic diseases 0.015
0 48 23 4
1 87 52 4
2 51 44 8
3 14 26 1
4 4 8 0
>5 4 5 1
Duration of MHD 0.351
0-1year (including 1 year) 43 27 3
1-5years (including 5 years) 71 53 10
5-10years (including
10years) 46 3 2
10-20years (including
20years) % 7 !
>20years 12 7 2
(Continued)
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TABLE 5 (Continued)

Variable Rich  Moderate Poor fo)
BF(n)  BF(n)  BF(n)

Kidney transplantation 0.136
Yes 12 18 1
No 196 140 17
Understanding degree of

<0.001
MHD
No understanding 40 15 0
Partial understanding 97 43 3
Adequate understanding 61 84 9
Complete understanding 10 16 6
Self-assessed MHD severity 0.002
Very mild 23 5 1
Mild 82 40 6
Moderate 102 108 11
Serious 0 4 0
Very serious 1 1 0
Self-assessed life impact 0.539
Very mild 4 0 0
Mild 25 20 3
Moderate 110 78 7
Serious 60 54 8
Very serious 9 6 0

The bold values indicates p <0.05.

emphasized the importance of recognizing these categories when
exploring BF in renal care settings. Specifically, there is a need to
sustain and enhance BF levels in the rich BF and moderate BF groups
while providing targeted assistance to the poor BF group to address
their specific challenges. Furthermore, we observed that older age, a
deeper understanding of MHD, and higher levels of social support
were correlated with higher BF levels. Both positive and negative
coping styles were also associated with BF in this study sample.

4.1 Latent profile characteristics of BF
among individuals on MHD

Previous research has indicated that BF levels in individuals
undergoing MHD are generally lower than those with other chronic
diseases (Dan-li and Wen-huan, 2022; Jue et al., 2023). However, these
studies typically provide an overview of overall BF levels. This study
represents a significant advancement by employing contemporary
person-centered techniques to model individual characteristics (Citak,
2023). This approach enables the categorization of distinct BF groups
among MHD individuals, paving the way for more targeted or
personalized psychological nursing interventions. In terms of the number
of individuals in different groups, there was significant heterogeneity in
the BF of MHD individuals across six dimensions. The groups could
be divided into rich BF (n=208), moderate BF (n=158), and poor BF
(n=18). The majority of individuals fall into the rich BF (54.17%) and
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moderate BF (41.15%) groups, indicating that they possess BF and may
have a better ability to identify benefits following dialysis. However, it is
important to acknowledge that a small number of individuals still exhibit
extremely low levels of BE Despite previous reports of poor psychological
states in individuals on MHD, including a propensity for anxiety,
depression, and other psychological problems (Elezi et al., 2023; Liu et al.,
2024), this study recognizes the strong inner resilience in most of them
(Wang et al., 2024). Most of the individuals have the ability to accept the
negative events of dialysis and demonstrate positive psychology, i.e., they
can find benefits (Li et al., 2018). Nonetheless, special attention should
be paid to this small group with poor BE identifying them through their
emotional, linguistic, and behavioral traits in daily life and providing early
psychological care, such as enhancing social support and guiding changes
in coping styles (Wen et al., 2023).

In terms of BF scores, when compared with previous studies using
the same research tools and methods (Ping et al., 2022), the latent
profiles of BF for elderly individuals with chronic disease in the
community were categorized as excellent benefit type (116.50+3.50,

TABLE 6 Comparison of the scores of social support coping style
duration of MHD with different latent profiles.

Variable Rich BF Moderate Poor BF P
(M+SD) BF(M+SD) (M+SD)

Social support 62.68+11.54 | 54.05+1126 | 51.28+13.97  <0.001
Family support 24.31+3.83 21.86+4.49 18.89+5.84 | <0.001
Friend support 19.85+5.51 16.07 +5.66 16.06+7.33 | <0.001
Other support 18.53+6.26 16.12+5.01 16.33+4.97 | <0.001
Positive coping 25.63+6.43 18.70+5.82 13.17+8.60 | <0.001
Negative coping 12.75+4.42 10.47+3.76 9.33+3.48 <0.001
Duration of MHD | 6.98+6.84 8.29+7.42 4.34+2.99 0.682

The bold values indicates p <0.05.

10.3389/fpsyg.2024.1292175

n=12), good benefit type (93.83+6.45, n=120), average benefit type
(84.18 +£5.95, n=146), and low benefit type (65.49+6.37, n=35). The
scores in this study were lower but more concentrated in population
distribution, with fewer people scoring at the highest or lowest levels.
This phenomenon could be attributed to differences in the
demographic and disease characteristics of the participants. Studies
have shown a positive correlation between age and BF (Wang et al.,
2015; Lassmann et al., 2021), with younger individuals tending to have
lower BE The average age of participants in this study was lower
(57.90+13.36) than the aforementioned study, which consisted of
individuals over 60 years of age. This finding aligns with our results
where age is an influencing factor as supported by our regression
analysis, showing that older MHD individuals have higher
BE Additionally, the specific characteristics of MHD, a lifelong and
irreversible situation that individuals experienced in their lives with
significant reductions in quality of life (Daniel et al., 2021), may also
contribute to these differences. The requirement for individuals to
undergo dialysis multiple times a week for several hours (National
Kidney Foundation, 2015) imposes a significant adverse effect on daily
life. Continuous MHD affects living habits, life planning, and family
functions, leading to heightened physical burden (Daniel et al., 2021)
and social pressure (Ma et al., 2021), which in turn can impair mental
health (Chan et al.,, 2012).

4.2 Influences of demographic variables on
the latent profile

While previous research has not consistently agreed on the
relationship between demographic factors and BE various studies have
suggested correlations with gender, ethnicity, education level, marital
status, and income level (Bi et al., 2021; Zimmaro et al., 2021; Wepf
etal., 2022). In this study, the univariate analysis revealed that the BF in
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TABLE 7 Results of multiple logistic regression analysis.

10.3389/fpsyg.2024.1292175

Independent variable 95% ClI

Upper
Positive coping —0.135 0.031 18.5 <0.001 —0.197 —0.074
Negative coping —0.072 0.05 2.089 0.148 —0.171 0.026
Social support —0.023 0.011 3.935 0.047 —0.045 0
Age (years)
<45 1.087 0.387 7.89 0.005 0.329 1.846
45-60 0.61 0.297 4.23 0.04 0.029 1.192
>60
Marital status
Married —0.422 0.585 0.52 0.471 —1.568 0.724
Unmarried 0.125 0.65 0.037 0.847 —1.148 1.399
Divorced 0.163 0.805 0.041 0.839 —1.415 1.741
Widowed
Number of chronic diseases —0.339 0.818 0.172 0.678 —1.941 1.263
0
1 —0.572 0.796 0.516 0.472 —2.132 0.988
2 —0.097 0.791 0.015 0.902 —1.648 1.454
3 0.176 0.828 0.045 0.831 —1.446 1.798
4 —0.098 1.011 0.009 0.922 —2.08 1.883
5
Understanding degree of MHD
No understanding -1.372 0.54 6.456 0.011 —2.431 —0.314
Partial understanding —1.298 0.458 8.014 0.005 —2.196 —0.399
Adequate understanding —0.337 0.435 0.598 0.439 -1.19 0.516
Complete understanding
Self-assessed MHD severity
Very mild —0.024 1.649 0 0.988 —3.257 3.209
Mild 0.698 1.566 0.199 0.656 —2.371 3.767
Moderate 1.372 1.557 0.776 0.378 —1.68 4.424
Serious 1.653 1.879 0.775 0.379 —2.029 5.335
Very serious
Coping style
Positive coping —0.333 0.414 0.645 0.422 —1.144 0.479
Negative coping

The bold values indicates p <0.05.

individuals on MHD across different latent profiles was associated with
age, marital status, the number of chronic diseases, and the individuals
self-perceived knowledge and severity regarding MHD. Specifically, BF
tended to be higher among those who were married, implying the
positive influence of partner and family support in daily life. Consistent
with other research (Sang et al., 2019), individuals with fewer chronic
conditions exhibited higher BF levels, suggesting a link between better
overall health and an increased capacity for BE Additionally, the extent
of an individual’s understanding of MHD and their perception of its
severity significantly influenced their BF scores. Considerable awareness
and comprehension of dialysis-related knowledge and disease
symptoms correlated with higher BF scores. The regression analysis
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further underscored that age and knowledge about MHD were
significant predictors of BF among the different groups. Older
individuals, with their richer life experiences and enhanced ability to
cope with negative events, were more likely to discern positive aspects
in adverse environment, as indicated by their higher BF scores. This
trend was most pronounced in those over 60years old, intermediate in
the 45-60 age group, and lowest in those under 45 years old. In terms of
knowledge about MHD, comprehensive and sufficient understanding
emerged as protective factors. This finding highlights the importance of
providing patients with relevant disease information and nursing
knowledge to enhance their disease management and confidence in
combating their disease. Educational initiatives and decision aids are
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essential in improving understanding of MHD, fostering a sense of
control over the condition. Additionally, early education has been linked
to lower mortality rates after dialysis initiation (Chan et al., 2019).

4.3 Difference in the latent profiles of BF in
coping style

In this study, the coping style refers to the cognitive and behavioral
efforts employed by individuals to maintain psychological balance
when confronted with stress, specifically hemodialysis (Folkman et al.,,
1986). The coping style is categorized into positive coping (e.g.,
problem-solving strategies like confrontation and seeking help) and
negative coping (e.g., problem-avoidance strategies like withdrawal
and endurance) (Huang et al., 2021; Lai et al., 2023). The Pearlin stress
model highlights the coping style as a critical factor influencing health
outcomes (Pearlin et al., 1990). The univariate analysis indicated that
both positive and negative coping styles were associated with BF in
different MHD groups. The regression analysis further revealed that
positive coping was negatively correlated with BF across different
categories, signifying its role as a protective factor for BE. This aspect
aligns with previous studies (Bi et al,, 2021). BF is the adaptive
response of individuals to difficult situations that they encounter in
their lives, and positive coping can promote patients to adapt to the
adverse environment (Qiu et al., 2022), suggesting that positive coping
facilitates an individual’s adaptation to adverse environments and is a
key component in mitigating negative emotions (Miao et al.,, 2022). A
semi-structured interview study suggested that healthier coping styles
are likely to improve the physical condition of individuals with MHD,
while unhealthy coping styles may exacerbate their physical burden
(Wen etal., 2023). Additionally, positive coping styles have been found
to activate individual potential, boost confidence in managing MHD,
and foster a sense of psychological control (Al Sharji et al., 2022).
Given that coping styles as emotional management strategies are
difficult to modify (Lai et al,, 2023), future initiatives aimed at
promoting mental health in this population should focus on guiding
individuals toward positive coping through interventions such as
cognitive-behavioral therapy, meditation, relaxation techniques, and
spiritual practices (Natale et al., 2019; Barello et al., 2023). These
interventions have previously been suggested to facilitate more
effective confrontation with adverse events and negative emotions in
individuals on hemodialysis (Natale et al., 2019; Barello et al.,, 2023).
Over time, such interventions can gradually influence the evolution
of coping styles, leading to enhanced psychological resilience in the
face of stress (Peng et al., 2022).

4.4 Difference in the latent profiles of BF in
social support

This study reinforces the role of social support as a positive
influence on BF in individuals with MHD, corroborating findings
from previous research (Wang et al., 2015; Qiu et al., 2022). The
regression analysis indicated that higher levels of social support
correspond to increased BE. According to Pearlin’s stress model, social
support is an important mediator of psychological stress, effectively
alleviating the pressures experienced by individuals (Pearlin et al,
1990). Those reporting substantial positive social interactions often
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exhibit higher self-efficacy and access to resources for managing stress
and illness burdens (Noviana and Zahra, 2021). A qualitative study
highlighted how positive social interactions instill a sense of life
purpose and future hope in individuals on MHD (Raj et al., 2020). It
appears that among those experiencing long-term stress, individuals
who employ positive and healthy coping styles often have diverse
strategies for stress management (Labrague et al., 2018), enabling
them to self-adjust and enhance their mental health status and quality
of life (Zamanian et al., 2018). Social support plays a vital role in
regulating mental health in this group. Semi-structured interviews
revealed that support for individuals on MHD primarily originates
from family members, friends, and medical staff (Wen et al., 2023).
Individuals on MHD often receive substantial support from their
families and relatives. In the context of their social networks, the
family unit plays a crucial role. Family rearrangements, fostering
intergenerational coexistence, are particularly significant (Santos et al.,
2021). These familial interactions, along with friendships, can be a
source of happiness for individuals on MHD. Additionally, medical
staff primarily provide these individuals with medical support (Wen
et al., 2023). However, the findings of this study highlight a notable
aspect: When compared to family support, support from friends and
others received lower scores. This discrepancy suggests that medical
workers should offer more comprehensive emotional and
informational support in their daily interactions with individuals on
MHD (Chan et al., 2019). There is a need to enhance the families’
psychosocial understanding of hemodialysis and to develop coping
skills for managing both the physical and emotional effects of the
treatment. Setting future life goals and reinforcing personal and family
identity are also important (Rolland, 2019). Engaging in these
activities can empower individuals on MHD to boost their confidence,
foster a sense of hope, and aid them in recognizing positive events and
social resources. This approach can facilitate a more proactive attitude
toward their condition and ultimately contribute to an improved level
of BF (Griva et al., 2021).

4.5 Implications for practice and research

The findings of this study highlight the potential of utilizing BF
as a central indicator in the development of health education and
social-psychological intervention programs for individuals
undergoing MHD (Griva et al., 2021). Embracing positive psychology
as the guiding principle, these programs can be designed to engage
patients in activities such as self-disclosure, simulation exercises, and
group discussions. Such activities aim to fully harness an individual’
s positive resources throughout the hemodialysis process, encourage
them to discover and harness their internal strengths, and foster
The

abovementioned interventions have been partially applied in other

positive  cognitive and behavioral transformations.
populations and showed positive outcomes in improving BE. Antoni
et al. (2001) and Cruess et al. (2000) were the first to conduct
cognitive-behavioral stress management (CBSM) programs in
individuals with breast cancer. The CBSM program consisted of stress
management (e.g., cognitive restructuring and coping skills training),
relaxation training (e.g., progressive muscle relaxation and
meditation), and group discussions (personal experiences,
experiential exercises, and role-playing), accompanied by homework

exercises. The results found that CBSM can improve the level of
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benefit finding in patients. Zhang et al. (2021) conducted a study on
40 women with breast cancer who were randomized either to a guided
self-disclosure intervention (GSDI) group, which included a
six-session face-to-face self-disclosure intervention, or to a control
group; the results showed that GSDI may be feasible in the clinic and
might improve BE Additionally, researchers have demonstrated that
yoga (Chandwani et al., 2010) and progressive muscle relaxation
combined with Chinese medicine five-element music can enhance the
BF of individuals (Liao et al., 2018). These above approaches not only
increase personal happiness but also contribute to improved long-
term quality of life (Cruess et al., 2000; Antoni et al,, 2001; Chandwani
etal, 2010; Liao et al,, 2018; Zhang et al., 2021). Finally, it is important
to acknowledge the intrinsic value of interventions aimed at
promoting psychological well-being, regardless of their direct impact
on disease progression. For instance, even if a psychological
intervention does not significantly reduce the frequency of MHD
hospital visits (e.g., from 3 per week to 1 per week), its contribution
to the overall mental health and quality of life of patients
remains significant.

4.6 Strengths and limitations

One of the major strengths of this study is its pioneering
exploration of latent BF profiles in individuals undergoing MHD. This
study offers a novel comparison of these profiles in terms of general
demographic characteristics and examines the correlations between
BF groups and factors such as coping styles and social support.

However, there are some notable limitations to this study. Given
its cross-sectional design and sample characteristics, the results and
conclusions should be interpreted with caution. A key observation in
the study was the uneven distribution of participants across BF
groups, particularly the small number of individuals in the poor BF
group (n=18), which limits the statistical power of these findings.
Future studies should validate our results in larger and more diverse
samples. Despite this limitation, our study highlights the existence of
a small but significant subset of individuals on MHD who exhibit low
levels of BF and face substantial mental health challenges, necessitating
prompt attention. Additionally, this study’s findings are influenced by
its cultural context. Given our focus on a Mainland Chinese
population, the applicability of the results to other communities may
be limited due to cultural differences.

5 Conclusion

The present study showed the importance of exploring the
different BF categories and their influencing factors in individuals on
MHD, providing a theoretical ground for the development of
subsequent intervention programs aimed at fostering BF in this
population and, thus, improving the mental health and quality of life
of individuals receiving MHD.
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