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Abstract

Background: Patients with end-stage renal disease receiving maintenance hemodialysis experience a substantial symptom
burden, and demoralization syndrome —characterized by helplessness, hopelessness, and loss of meaning—is highly prevalent
and strongly associated with impaired quality of life. However, the psychological mechanisms linking symptom burden
to demoralization remain poorly understood, and scalable, evidence-based interventions targeting demoralization in this
population are limited.

Objective: This study aimed to (1) examine the mechanisms linking symptom burden to demoralization through coping
strategies and trait mindfulness and (2) evaluate the efficacy of a mobile-based mindfulness intervention (MMI) in reducing
demoralization.

Methods: Using an explanatory sequential mixed methods design, study 1 involved a cross-sectional survey (N=305) and
semistructured interviews (n=14) among patients receiving hemodialysis to identify psychological pathways and clinical
intervention needs. Study 2 was a randomized controlled trial in which 72 patients with moderate-to-severe demoralization
(Demoralization Scale-II =10) were randomized (1:1) to a 6-week WeChat-delivered MMI (n=36) or usual care (n=36).
Quantitative data were analyzed using moderated mediation and repeated-measures ANOVA, and qualitative data were
analyzed via content analysis.

Results: Study 1 quantitative results showed that trait mindfulness negatively moderated the paths from the symptom burden
to demoralization (f=-0.11, 95% CI -0.17 to —0.05) and from avoidance coping to demoralization (3=—0.07, 95% CI —0.12
to —0.01). Qualitatively, 4 themes emerged: the psychological experience of demoralization, barriers to the alleviation of
demoralization, facilitators of demoralization alleviation, and a strong preference for dialysis-adapted, flexible psychological
support. In the study 2 randomized controlled trial, compared with the control group, the MMI group showed significant
postintervention improvements in demoralization (mean difference [MD] -5.06, 95% CI —6.92 to —3.20), symptom burden
(MD -29.15,95% CI —46.93 to —11.37), and trait mindfulness (MD 6.48, 95% CI 4.65 to 8.31).

Conclusions: Avoidance coping represents an important pathway associated with demoralization among patients with
end-stage renal disease receiving maintenance hemodialysis, and trait mindfulness may serve as a protective psychological
resource. A tailored MMI showed promising effects in reducing demoralization and improving related psychological outcomes.
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These findings highlight the potential of scalable digital mindfulness approaches to support psychological care in routine

hemodialysis management.
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Introduction

Hemodialysis is a life-sustaining but highly burdensome
treatment for patients with end-stage renal disease [1].
Despite advances in dialysis technology and clinical
management, many patients undergoing chronic hemodialy-
sis experience persistent psychological distress due to the
long-term nature of the treatment and related complications
[2,3]. Demoralization, characterized by loss of meaning,
hopelessness, and impaired coping [4], is increasingly
recognized in nephrology, with 59.4% of patients receiving
hemodialysis exceeding the clinical cutoff in a multicenter
study [5]. Heightened demoralization has been strongly and
consistently linked to adverse psychological outcomes, poorer
treatment adherence, and diminished quality of life among
these patients [6]. An understanding of its mechanisms and
the development of effective interventions are thus critical for
improving patients’ mental health and quality of life.

A growing body of evidence suggests that the symp-
tom burden is a central pathway through which hemo-
dialysis exerts its psychological toll. Defined as the
cumulative incidence, frequency, and severity of disease-rela-
ted symptoms and the associated distress [7], the symptom
burden has emerged as one of the most robust predictors
of emotional dysfunction in chronically ill populations [8].
In patients receiving hemodialysis, high levels of fatigue,
pain, sleep disturbance, and autonomic discomfort create
persistent physiological strain that can overwhelm psycholog-
ical resilience. Greater symptom burdens have been signifi-
cantly associated with elevated demoralization [9,10], but the
mechanisms linking these 2 constructs remain insufficiently
understood, limiting the development of targeted clinical
strategies.

According to the stress and coping theory [11], indi-
viduals appraise illness-related stressors not only based
on their objective severity but also in terms of their cop-
ing styles. Thus, coping styles may regulate cognition
regarding physiological symptoms, resulting in different
health outcomes [12]. Among patients, these styles are
commonly classified as centered on confrontation, avoid-
ance, and resignation [13]. As mediators, coping styles link
stressors to health outcomes [14-16]. Positive coping (eg,
confrontation) buffers demoralization [17], whereas avoid-
ance and resignation predict greater distress and demoraliza-
tion [18]. Prior research has shown that symptom burden
increases demoralization through resignation coping among
patients with cancer [19]. However, this focus on resigna-
tion leaves unresolved whether different coping strategies
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exert differential effects along the symptom burden-demoral-
ization pathway in patients receiving hemodialysis. More-
over, whether this indirect pathway is moderated by other
potential protective factors remains unexplored. Identifying
such moderators is particularly valuable for guiding the
development of targeted and scalable intervention strategies.

In this context, trait mindfulness, characterized by
nonjudgmental awareness and acceptance of present
experiences, has been identified as a protective factor against
stress and emotional dysregulation [20]. It is positively
associated with adaptive behaviors and health outcomes [21,
22] and negatively associated with anxiety and negative affect
[20]. Emerging evidence suggests that mindfulness buffers
the adverse effects of stress on emotional and behavioral
functioning [23,24]. Despite these well-documented benefits,
its role in mitigating demoralization, particularly among
patients receiving hemodialysis, has rarely been examined in
a systematic manner.

Importantly, trait mindfulness is not only a dispositional
characteristic but also a modifiable psychological capacity,
making it a promising target for intervention. Mindfulness-
based interventions (MBIs) have demonstrated efficacy in the
reduction of psychological distress and emotional dysregula-
tion across a range of chronic illnesses [25-27]. A systematic
review and meta-analysis of 47 randomized controlled trials
(RCTs) found moderate evidence that mindfulness medita-
tion programs improve anxiety, depression, and pain in adult
clinical populations [28]. Traditional MBIs, such as mind-
fulness-based stress reduction, typically involve face-to-face
group sessions led by trained instructors [29]. Although
effective, these formats pose practical challenges for patients
receiving hemodialysis, whose treatment schedules, physical
limitations, and fatigue often hinder regular participation [30].

Mobile-based MBIs have emerged as a promising
alternative by improving accessibility, flexibility, and
scalability while reducing implementation costs [31].
Growing evidence from RCTs suggests that these inter-
ventions effectively reduce anxiety and depression among
individuals experiencing emotional distress, potentially
through improvements in cognitive mechanisms [32,33]. To
our knowledge, no published RCT has evaluated a mobile-
based mindfulness intervention (MMI) specifically targeting
demoralization in patients receiving hemodialysis.

To address this gap, this study was guided by 2 com-
plementary theoretical frameworks: the stress system model
[34] and the Intention-Attention-Attitude model [35]. The
former conceptualizes demoralization as a stress response
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to symptom burden, whereas the latter informed the inter-
vention design by targeting intention through psychoedu-
cation, attention through daily audio-guided practice, and
attitude through self-compassion exercises tailored to patients
receiving hemodialysis. Based on these frameworks, a
6-week MMI with weekly thematic modules was developed.
Thus, this study evaluated the effectiveness of MMI for
patients receiving hemodialysis and examined the psycho-
logical mechanisms associated with demoralization. We
hypothesized that compared with the control group, partici-
pants receiving the intervention would show increased trait
mindfulness and reduced demoralization after 6 weeks.

Methods

Study 1: Mechanisms of Demoralization
Study Design

This study used a sequential mixed methods design conducted
in 2 phases. Phase 1 used a cross-sectional survey to examine
the associations among symptom burden, coping styles,
trait mindfulness, and demoralization in patients receiving
hemodialysis. Phase 2 comprised a qualitative study using
semistructured interviews to explore the factors influencing
demoralization, as well as patients’ intervention needs.

Quantitative Phase: Participants and Survey
Procedure

Convenience sampling was used to recruit patients with
end-stage renal disease who were receiving hemodialysis at
the hemodialysis center of a tertiary-grade hospital in Jiangsu
Province, China, between December 2023 and February 2024.

The inclusion criteria were (1) aged 18 to 65 years, (2)
receiving maintenance hemodialysis at least 3 times weekly
for 3 or more months, and (3) able and willing to participate.
The exclusion criteria were (1) major psychiatric disorders
or severe cognitive impairment, (2) serious complications
or unstable physical conditions, and (3) the receipt of other
psychological interventions or pharmacological treatments.

Data were collected through an online survey platform.
Participants were identified using hospital medical record IDs
to prevent duplicate enrollment. After excluding 35 incom-
plete questionnaires, 305 participants were included in the
final analysis (male: n=181, 59.34%; aged 61-65 y: n=88,
28.85%; and with education levels below junior high school:
n=223,73.11%).

Qualitative Phase: Participants and Interview
Procedure

Participants were purposively selected from survey respond-
ents with Demoralization Scale-II (DS-II) scores =10, using
maximum variation sampling (age, education, occupation,
residence, primary disease, and comorbidity burden).
Recruitment continued until thematic saturation was reached,
with no new codes emerging after the 12th interview and 2
additional interviews confirming saturation, yielding a final
sample of 14 participants (8 male and 6 female participants).
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The interview outline is provided in Section S1-1 in
Multimedia Appendix 1. Semistructured interviews (30-60
min) were conducted via Tencent Meeting (Tencent Holdings
Ltd) on nondialysis days. With participants’ consent,
interviews were video-recorded, transcribed within 24 hours,
manually verified, anonymized, and imported into NVivo
12.0 (QSR International Pty Ltd) for analysis.

Measures

Sociodemographic and Clinical Characteristics

Age, sex, education, occupational status, marital status,
religious beliefs, residence, medical payment method, family
disease burden, self-care status, primary kidney disease,
dialysis duration, and the number of long-term medications
(a proxy for comorbidity burden) were collected.

DS-1/

The DS-II was used to assess demoralization over the
previous 2 weeks [36] using a 3-point Likert scale (O=never,
I=sometimes, and 2=often). Total scores range from 0 to
32, with scores =10 indicating moderate-to-severe demorali-
zation. In this study, the Cronbach o was 0.907.

Unidimensional Mindful Attention Awareness
Scale

The Mindful Attention Awareness Scale was used to measure
trait mindfulness [21] using a 6-point Likert scale. The total
scores range from 15 to 90 (=66=high, 41-65=moderate,
<40=low mindfulness level). In this study, the Cronbach a
was 0.954.

Chinese Version of the Medical Coping Modes
Questionnaire

The Medical Coping Modes Questionnaire was used to assess
coping strategies in response to their illness, including 20
items across 3 dimensions (confrontation, avoidance, and
resignation) [37]. Rated on a 4-point Likert scale, higher
dimension scores indicate a greater tendency to use the
corresponding coping strategy. In this study, the Cronbach a
values for the 3 dimensions were 0.673, 0.747, and 0.786,
respectively. The relatively lower o for confrontation is
comparable to that reported in the original Chinese validation
study (a=0.69) [37].

Dialysis Frequency, Severity, and Symptom
Burden Index

Dialysis Frequency, Severity, and Symptom Burden Index
was used to assess the severity of symptoms in patients
undergoing hemodialysis over the preceding 7 days [38].
Symptoms were recorded as present or absent, with higher
scores indicating greater symptom burden. In this study, the
Cronbach a was 0.957.

Statistical Analysis (Study 1)

Quantitative analyses were performed using IBM SPSS
260 and PROCESS macro (version 4.2; The Guilford
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Press). Demographic and clinical characteristics that differed
significantly between groups were entered as covariates.
Following correlational and multiple regression analyses,
moderated mediation was tested using the ordinary least
square-based path analysis [39], with 5000 bootstrap
resamples after mean-centering continuous variables. Effects
were considered significant when the 95% CI excluded
0. Significant interactions were probed using simple slope
analyses [40].

Interview data were analyzed using traditional content
analysis [41] with NVivo (version 12; Lumivero). Two
researchers (a master’s student in psychology and a clinical
nurse) independently coded the first 3 transcripts to develop
an initial codebook, which was iteratively refined through-
out the analysis. To enhance trustworthiness, preliminary
themes were reviewed by a psychology professor and a chief
nephrologist, and thematic summaries were returned to 3
participants for confirmation.

Study 2: Effects of MMI

Study Design

To evaluate the efficacy of a 6-week MMI, a 2 (time:
baseline, postintervention) x 2 (group: intervention, control)
RCT design was conducted. Participants were recruited
between February 10 and March 7, 2024, and completed
follow-up between March 8 and April 19,2024.

Participants

Eligible participants were selected from study 1 (patients
receiving hemodialysis with a DS-II score=10). Using an
online random number generator [42], an independent
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researcher randomly selected 72 eligible participants, who
all agreed to participate (100% consent rate). They were
subsequently randomized and allocated in a 1:1 ratio to
the intervention or control group (36 per group). Owing to
the nature of the intervention, participants and intervention-
ists were not blinded; however, outcome assessors and data
analysts remained blinded.

Intervention

The MMI intervention was based on the Intention-Attention-
Attitude model [35] and was informed by the qualitative
findings from study 1. The intervention protocol was finalized
under the guidance of 5 experts (Section S1-2 in Multimedia
Appendix 1).

To improve feasibility for patients receiving hemodialy-
sis, the standard 8-week mindfulness program was adapted
into a 6-week mobile-based intervention with dialysis-specific
modifications (eg, replacing yoga with adapted mindful-
ness exercises and incorporating self-compassion prompts
during body scans). Weekly modules focused on mindfulness
foundations, body awareness, acceptance, and mindful coping
(Figure 1). For example, during body scans, participants
were guided to focus on key areas such as the kidneys and
arteriovenous fistula, while self-compassion prompts were
incorporated (eg, “When scanning the left forearm with the
fistula, you may say to it: You are my lifeline. Thank you
for accompanying me and sustaining my life. Thank you”)
to enhance symptom awareness and acceptance. Repeated
engagement was expected to strengthen momentary mindful-
ness skills and gradually translate into improvements in trait
mindfulness over the 6-week intervention period.

Figure 1. Development framework of the mobile-based mindfulness intervention (MMI) intervention, illustrating how the intervention content and

delivery format were informed. IAA: Intention-Attention-Attitude.
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The intervention was delivered through the WeChat E-
Check-in Mini Program (version 2.7.0; Shenzhen Xiao’e
Network Technology Co, Ltd). Participants completed one
10- to 15-minute session daily, including psychoeducation,
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Theme 1: mindfulness foundations and goals setting

Theme 2: bodily awareness and attitude development
Theme 3: awareness and acceptance of attention wandering
Theme 4: mindful response: treating thoughts as thoughts
Theme 5: cultivation and consolidation of trait mindfulness

Theme 6: integration, reflection, and future orientation

Intervention format and delivery

Daily microsessions and make-up check-ins allowed
Short videos, audio guidance, and no yoga
WeChat group discussion, Q&A, and daily check-ins

Recognizing outstanding participants based on adherence and feedback

audio-guided mindfulness practice, and reflective exerci-
ses. Automated reminders, daily check-ins (with up to 2
make-up sessions per week), and a WeChat support group
were provided throughout the intervention. The group was
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moderated by a psychology-trained research coordinator who
provided responses to content- or technology-related inquiries
within 24 hours and facilitated peer discussion.

Participants in the control group received usual care
through a separate WeChat group, including twice-weekly
health education and daily self-management tips. Separate
groups were used to minimize contamination, and no apparent
contamination was identified during the study.

Outcomes

Assessments were completed online at baseline and imme-
diately post intervention. The primary outcome was demor-
alization, and secondary outcomes were trait mindfulness,
coping styles, and symptom burden. The assessment tools of
outcome measures were consistent with those used in study
1. Adherence was defined as the completion of the daily
miniprogram check-in during the 42-day intervention, based
on back-end records.

Statistical Analysis (Study 2)

Analyses were performed using IBM SPSS 26.0 following
the intention-to-treat principle. Baseline characteristics were
compared using independent-samples ¢ tests and chi-square
tests. Missing data were handled using multiple imputation (5
datasets).

Intervention effects were evaluated using repeated-meas-
ures ANOVA. When the sphericity assumption was vio-
lated, Greenhouse-Geisser corrections were applied, and
Bonferroni-adjusted post hoc comparisons were performed.
Per-protocol analyses were conducted as sensitivity analy-
ses among participants meeting the predefined adherence
criterion.

Ethical Considerations

Both studies were approved by the Ethics Committee of
the Department of Psychology at Renmin University of
China (IRB 23-082; December 15, 2023) and by Jiangyin
People’s Hospital (2024 Lun Shen Yan 098; May 10,
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2024) and were registered with the Chinese Clinical Trial
Registry (ChiCTR2500107906; August 20, 2025). Although
ethical approval was obtained before recruitment, the trial
was registered retrospectively. The registration application
was submitted on December 21, 2023, before participant
enrollment. However, completion was delayed due to the
mandatory administrative review process required for clinical
trial registration in China, including prior filing and institu-
tional reviews within the National Medical Research Registry
System of the National Health Commission.

Written informed consent was obtained from all partici-
pants (and legal guardians, where applicable). All data were
anonymized using unique identifiers, encrypted, and stored on
secure servers for 5 years after study completion. Participants
were able to withdraw at any time without penalty, received
free access to the mindfulness program, and received modest
financial compensation after completing the assessments.

Results

Study 1: Examination of the Mechanisms
of Demoralization

Sample Characteristics and Variable
Correlations

Eligible participants were selected from study 1 (Figure 2).
The participants’ demographic and clinical characteristics are
detailed in Table 1. Demoralization scores differed signifi-
cantly across participants’ age, education level, occupational
status, religious beliefs, place of residence, self-care status,
primary disease, and the type of long-term medication. These
variables were controlled for in subsequent analyses.

The demoralization scores correlated negatively with trait
mindfulness and confrontation coping scores and positively
with avoidance coping, resignation coping, and symptom
burden scores (Table 2).
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Figure 2. Overall study flowchart and participant progress through the qualitative and randomized controlled trial (RCT) phases (analyzed by
intention-to-treat). DS-II: Demoralization Scale-II.
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Table 1. Baseline characteristics of patients (N=305).
Variables n (%) Demoralization score, mean (SD) 7 or F (df) P value
Sex —1.41 (303)2 16
Male 181 (59.34) 13.40 (6.07)
Female 124 (40.66) 14.39 (5.93)
Age (y) 3.16 (3,301)° 03¢
18-40 31 (10.16) 11.94 (6.93)
41-50 66 (21.64) 12.87 (6.82)
51-60 120 (39.34) 13.78 (5.90)
61-65 88 (28.85) 15.19 (4.89)
Education level 5.57 (2, 302)b 004¢
Junior high school or below 223 (73.11) 14.45 (5.62)
Senior high school or technical secondary school 55 (18.03) 12.55 (7.21)
College and above 27 (8.85) 11.00 (5.53)
Occupational status 474 (2,302)° .009°¢
Out of work 88 (28.85) 14.97 (6.46)
Retirement 151 (49.51) 1391 (5.56)
Incumbency 66 (21.64) 12.00 (6.09)
Marital status 0.77 (2, 302)b 46
Married 258 (84.59) 13.88 (5.99) 46
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Variables n (%) Demoralization score, mean (SD)  tor F (df) P value
Unmarried 18 (5.90) 12.11 (6.01)
Divorced or widowed 29 (9.51) 14.10 (6.38)
Religious belief 3.31 (303)* 001¢
Yes 187 (61.31) 14.74 (5.24)
No 118 (38.69) 12.31 (6.85)
Residence 0.04 (2, 302)b 96
With the family 298 (97.70) 13.82 (6.05)
Live alone 4(1.31) 13.25(3.95)
The rest 3(0.98) 13.00 (7.00)
Current address 4.84 (2,302)° .009¢
Countryside 137 (44.92) 14.96 (5.54)
Cities and towns 99 (32.46) 12.70 (6.75)
Municipalities 69 (22.62) 13.07 (547)
Medical payment methods 343 (2,302)° 05
Medical insurance 273 (89.51) 13.60 (6.06)
Farmer insurance 31 (10.16) 15.90 (5.12)
Self-financed 1(0.33) 4.00 (—9
Disease-induced burdens 2.46 (2, 302)b 09
Very heavy 85 (27.87) 14.02 (6.05)
General 211 (69.18) 13.90 (5.96)
Light 9(2.95) 9.44 (6.29)
Self-care ability 8.64 (2,302)° <001¢
Self-care 259 (84.92) 13.35(5.82)
Partially self-care 38 (12.46) 15.29 (6.36)
Unable self-care 8(2.62) 21.38 (5.07)
Primary disease 6.06 (3, 301)b 001¢
DNe® 59 (19.34) 16.44 (6.23)
ANt 105 (34.43) 13.94 (5.58)
CGe 68 (22.30) 12.35(5.77)
The rest 73(23.93) 12.81 (6.09)
Dialysis duration (y) 0.97 (2,302)° 38
<1 55 (18.03) 13.04 (6.27)
1-5 127 (41.64) 1432 (5.62)
>5 123 (40.33) 13.61 (6.31)
Dialysis frequency 140 (2,302)° 25
3 times a week 299 (98.03) 13.83 (5.98)
2 times a week 4(1.31) 15.25 (8.62)
The rest 2 (0.66) 7.00 (5.66)
Type of medication 337 (2,302)° 04¢
1-3 species 154 (50.49) 13.88 (6.16)
4-7 species 135 (44.26) 13.29 (5.59)
7 or more 16 (5.25) 17.38 (7.27)
af test.
bF test.
CIndicates significant differences (P<.05).
dNot applicable.

°DN: diabetic nephropathy.
fHN: hypertensive nephropathy.
8CG: chronic glomerulonephritis.
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Table 2. Correlations of variables in patients undergoing hemodialysis (N=305).
Variables Mean (SD) 1 2 3 4 5 6
1. Demoralization 13.80 (6.02) 1 — — — — —
b
2. Trait mindfulness 4544 (16.42) -0.78 1 — — — —
b b
3. Confrontation 18.31 (3.42) -0.64 0.50 1 — — —
4. Avoidance 15.96 (3.67) 0.72b —0.68b —0.42b 1 —
b b b b
5. Resignation 12.24 (2.93) 0.56b -0.62 _0'42b 0.51b 1 X —
6. Symptom burden 142.19 (54.19) 0.62 -0.62° -0.31 0.57 0.52 1

2Values in the upper triangle are omitted due to symmetry.
5p<.001.

Multiple Regression Analysis of Demoralization

Multiple regression analysis showed that controlling for
sociodemographic variables, trait mindfulness (f=—0.34,
P<001), confrontation coping (f=—0.30, P<.001), and
occupation (f=-0.09, P=.01) negatively predicted demoral-
ization scores, whereas the avoidance coping dimension
(B=0.27, P<.001) and symptom burden ($=0.15, P<.001)
positively predicted demoralization scores. The above factors
predicted 76% of the overall variance in demoralization,
F12292=57.60, P<.001. More details are provided in Section
S1-3 in Multimedia Appendix 1.

Results of Moderated Mediation Analysis

Based on the regression analysis results, 2 moderated
mediation models were constructed separately, each using
either the confrontation or the avoidance dimension as the
mediator.

Confrontation Coping as a Mediator

The direct association between symptom burden and
demoralization was significant (f=0.17, 95% CI 0.11 to
0.23). Confrontation coping negatively predicted demorali-
zation (f=-0.27, 95% CI -0.33 to —-0.21), but symptom
burden did not predict confrontation coping ($=0.03, 95%
CI -0.09 to 0.15). Trait mindfulness significantly moderated
the relationship between symptom burden and demoraliza-
tion (f=-0.11, 95% CI —0.16 to —0.06). Additionally, trait
mindfulness significantly moderated the relationship between
confrontation coping and demoralization ($=0.07; 95% CI
0.02 to 0.12; Figure 3, with full statistical details provided in
Section S1-4, Table S4 in Multimedia Appendix 1.

Figure 3. Moderated mediation model with confrontation coping as the mediator. All paths are represented, with solid lines indicating significant
associations (P<.05) and dotted lines indicating nonsignificant paths. **P<.01, “p<001.

Confrontation coping

‘‘‘‘ ~0
27*
N *
O,
Symptom burden == e Demoralization
017 5 1
011"
0.08 0.07*

Trait mindfulness

Avoidance Coping as a Mediator

The results showed that symptom burden was positively
associated with demoralization ($=0.11, 95% CI 0.04 to
0.17) and avoidance coping (f=0.26, 95% CI 0.14 to
0.38), and avoidance coping positively predicted demorali-
zation ($=0.22, 95% CI 0.15 to 0.28). Trait mindfulness
significantly moderated the relationship between symptom
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burden and demoralization ($=-0.11, 95% CI -0.17 to
—0.05). Additionally, trait mindfulness significantly moder-
ated the relationship between avoidance coping and demoral-
ization (f=-0.07, 95% CI —-0.12 to —0.01; Figure 4, with
full statistical details provided in Section S1-4, Table S5 in
Multimedia Appendix 1.
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Figure 4. Moderated mediation model with avoidance coping as the mediator. All paths are represented, with solid lines indicating significant
associations (P<.05) and dotted lines indicating nonsignificant paths. p<01, " P<.001.
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Qualitative Findings

Data analysis yielded 4 key themes: the psychological
experience of demoralization, barriers to the alleviation
of demoralization, facilitators of demoralization alleviation,
and intervention needs. Sixteen subthemes were identified
(Sections S1-S5 in Multimedia Appendix 1). Overall, 12 out
of 14 (85.7%) interviewees reported symptoms that impacted
their psychological and physical health, ranging from itching
and fatigue to insomnia and pain. For example, participant N2
stated, “My skin itches a lot, and I always feel very uncom-
fortable.” Similarly, participant N4 reported, “After dialysis,
I personally feel a bit sluggish, I can’t sleep well, my bones
feel slightly deformed, and the soles of my feet hurt so much
that I can’t walk.”

Furthermore, 6 out of 14 (42.9%) interviewees expressed
the need for psychological interventions that are simple,
intuitive, and easy to understand. Participants emphasized
a preference for interventions that could be learned inde-
pendently and practiced at home with minimal cognitive or
physical burden. As participant N1 explained, “For mindful-
ness exercises online, it should be simple and easy to do,
without requiring too much extra time and energy.” Simi-
larly, participant N10 remarked, “The exercises you suggest
shouldn’t be too complicated. I’'m getting older, so if there
are videos or pictures, it would be easier for me.” Participant
N14 further highlighted concerns about accessibility, stating,
“I don’t quite understand what you’re saying, but if some-
one can teach me, I'd be willing to try. After all, I can’t
travel far right now, so learning something at home would
be good for me. I just worry that the online materials might
be too complicated for me to learn. I haven’t read much, so
if it’s too complex, I might not be able to grasp it.” Taken
together, these findings indicate that patients experiencing
substantial symptom burdens not only face ongoing psycho-
logical distress but also express a clear demand for accessible,
low-threshold, and home-based psychological interventions to
help alleviate demoralization.

In addition to the aforementioned factors, the qualitative
interviews revealed that stigma, social isolation, and lifestyle
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changes acted as barriers to the improvement of demoraliza-
tion, whereas family support, social support, peer support, and
confrontation coping served as facilitators.

Study 2: Effects of MMI

Overview

A CONSORT-eHEALTH (Consolidated Standards of
Reporting Trials of Electronic and Mobile Health Appli-
cations and Online TeleHealth) checklist (Checklist 1)
illustrates participant flow, including exclusions, exposure
classification, and retention of eligible patients by condition.

Among the 72 randomized participants, 4 participants
in the intervention group discontinued the study due to
insufficient adherence to the 42-day protocol, yielding a
dropout rate of 11.1%. All withdrawals occurred during
the second week of the intervention. Qualitative feedback
indicated that participants found the daily 10- to 15-minute
mindfulness practice and check-in requirement burdensome,
particularly on dialysis days or when experiencing fatigue,
and that the 2 weekly make-up sessions did not sufficiently
accommodate these fluctuations in physical conditions.

Intervention usage was defined as the completion of the
daily core practice over the 6-week intervention, with up to
2 make-up sessions permitted per week. Participants in the
intervention group completed a mean of 37.3 practice days
(6.1, SD 13.19 d/wk), and 32 out of 36 (88.9%) participants
met the predefined criterion for full intervention usage.

Effectiveness of the MMI

Demographic and clinical characteristics at baseline did not
differ significantly between the intervention group and the
control group (P values>.05; Sections S1-S6, Table S8 in
Multimedia Appendix 1).

Significant group x time interaction effects were
observed in the following outcome variables: demoraliza-
tion (F70=93.63, P<.001), trait mindfulness (F70=23.38,
P<.001), confrontation coping (F70=10628, P<001),
avoidance coping (F770=95.33, P<001), total symptom
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burden (F 70=44.55, P<.001), and the distress dimension of
symptom burden (£ 70=93.30, P<.001).

Simple effects analysis indicated that at the postinterven-
tion assessment, compared with participants in the control
group, those in the intervention group exhibited significantly
lower demoralization (mean difference [MD] -5.06, 95%
CI -6.92 to -3.20; P<.001; Figure 5A), avoidance coping
MD —-4.84, 95% CI -5.81 to —3.87; P<.001; Figure 5D),
resignation coping (MD —1.33, 95% CI -2.54 to -0.12;

Shen et al

P=.03; Figure 5E), symptom burden (MD -29.15, 95% CI
—46.93 to —11.37; P=.002; Figure 5F), significantly higher
trait mindfulness (MD 6 .48, 95% CI 4.65 to 8.31; P<.001;
Figure 5B), and confrontation coping (MD 5.89, 95% CI 4.88
to 6.90; P<.001; Figure 5C). Detailed statistical parame-
ters, including exact test statistics and effect sizes (partial
eta-squared), are presented in Section S1-6, Table S9 in
Multimedia Appendix 1.

Figure 5. Effects of the mobile-based mindfulness intervention (MMI) in patients receiving hemodialysis. Panels show group x time interactions for
(A) demoralization, (B) trait mindfulness, (C) confrontation coping, (D) avoidance coping, (E) resignation coping, and (F) symptom burden. Error

lines represent 95% CI. T1: baseline; T2: postintervention. “P<.05, “P<.01,
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Sensitivity Analyses

To evaluate the robustness of the primary findings, a
sensitivity analysis was performed on the 68 participants
who completed the full trial (n=32 in the intervention
group, n=36 in the control group). The results were
highly consistent with the primary intention-to-treat anal-
yses: at postintervention, the intervention group showed
significant improvements across all outcomes, including
decreased demoralization, symptom burden, and maladap-
tive coping strategies (avoidance and resignation), as well
as increased trait mindfulness and adaptive coping (confron-
tation) compared to the control group. Detailed statistical
parameters for this sensitivity analysis are presented in
Section S1-6, Table S10 in Multimedia Appendix 1.

Discussion

Principal Findings

This study provides converging evidence from quantitative
analyses, qualitative exploration, and an RCT regarding the
mechanism underlying demoralization and the effectiveness
of a tailored MMI among patients receiving hemodialysis. By
integrating convergent results, this study extends the current
evidence in 3 important ways. First, it identifies a potential
psychological pathway linking symptom burden to demor-
alization, with trait mindfulness functioning as a potential
buffering role. Second, it provides preliminary evidence
supporting the effectiveness of a 6-week MMI in reduc-
ing demoralization and improving psychological outcomes
in an understudied clinical population. Third, this study
demonstrates the value of developing patient-tailored digital
psychological interventions, showing that mindfulness-based
approaches can be adapted to the specific clinical context of
hemodialysis.

The findings from study 1 provide important insights
into the psychological processes underlying demoralization
among patients receiving hemodialysis. Symptom burden was
positively associated with demoralization, and this association
was partly explained by avoidance coping. These findings
are consistent with previous studies [18,19] and the stress
system model [34], which suggest that patients’ responses
to persistent symptoms may represent a critical psychologi-
cal pathway linking physical burden to existential distress.
For patients receiving hemodialysis, recurrent symptoms,
treatment dependency, and uncertainty regarding disease
progression may increase psychological distress and reinforce
avoidance coping, such as disengagement from illness-related
challenges.

Trait mindfulness emerged as a protective factor that
attenuated the associations between symptom burden and
avoidance coping with demoralization. This finding is
consistent with previous research suggesting that mind-
fulness may enhance psychological flexibility by promot-
ing nonjudgmental awareness of internal experiences and
reducing automatic emotional reactions [43.44]. By pro-
moting acceptance and self-distancing, mindfulness may
reduce avoidance-based regulation and negative affect [45],
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thereby buffering the adverse effects of symptom burden
and maladaptive coping on demoralization. However, the
absence of moderation on the symptom burden-avoidance
pathway suggests that mindfulness may be more effective in
modifying emotional responses following avoidance coping
rather than preventing the initial emergence of avoidance
tendencies under chronic stress [46,47]. These mechanism-
oriented findings provided the theoretical foundation for the
subsequent MMI intervention, highlighting the importance of
cultivating mindfulness skills in patients receiving hemodialy-
sis.

Building on the findings of study 1, the RCT in study
2 showed that the MMI was associated with greater reduc-
tions in demoralization and symptom burden, as well as
greater increases in trait mindfulness and adaptive coping,
compared with usual care. These findings are consistent with
growing evidence that online MBIs can improve psycho-
logical well-being and alleviate emotional distress among
people with chronic illness [48]. Usual care, which primar-
ily focuses on biomedical management, may be insufficient
to address the psychological consequences of persistent
symptoms and long-term treatment dependence [49]. This is
particularly important because demoralization involves the
loss of meaning, hope, and perceived competence rather than
emotional distress alone.

The intervention effects are broadly consistent with the
psychological pathways identified in study 1. The observed
increase in trait mindfulness and improvement in coping
patterns in the MMI group may therefore represent plau-
sible pathways through which the intervention reduced
demoralization. Mindfulness practices may help patients
notice physical sensations and illness-related thoughts with
less judgment and reactivity, thereby reducing reliance on
avoidance-based coping. The intervention also incorporated
self-compassion-oriented practices, including body scanning
and mindful breathing. As self-criticism and hopelessness are
closely related to demoralization, self-compassion may have
complemented the mindfulness and coping-related processes
described above [50,51]. For patients receiving hemodialysis,
who may experience bodily loss of control and treatment-
related dependence, these practices may facilitate a more
accepting and less self-critical relationship with their bodies.

Beyond intervention efficacy, this study supports the
feasibility of delivering mindfulness-based psychological
support through a mobile platform for patients receiving
hemodialysis. Although traditional mindfulness programs can
be effective [28], their implementation may be challenging
because of dialysis schedules, physical fatigue, transportation
burden, and limited access to psychological services [29].
In contrast, the mobile-based format allowed patients to
complete brief daily practices at their convenience, thereby
reducing these logistical barriers. Informed by qualitative
findings, the intervention used brief videos and easy-to-under-
stand text-image materials to meet patients’ preferences for
simple, low-threshold, and accessible psychological support
[52]. In addition, the WeChat-based peer support compo-
nent may have further enhanced engagement and psycho-
logical benefits. Previous research has suggested that peer
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and social support can improve psychological adjustment
among individuals with chronic illnesses [53,54] by reducing
isolation [55] and strengthening perceived support [56]. Thus,
combining structured mindfulness practice with patient-cen-
tered digital delivery and peer interaction may provide
a practical approach to integrating psychosocial care into
routine dialysis management.

Despite these strengths, the study has some limitations.
First, the absence of an active or attention-matched control
group means that the specific efficacy of the mindfulness
components cannot be fully distinguished from nonspecific
effects, such as general clinical attention and expectancy.
Future studies should use active control conditions or
dismantling designs to isolate the unique effects of the
mindfulness modules. Second, while peer interaction via
the WeChat group was designed to enhance engagement
[57], it introduced a potential confounding cointervention.
Because the intensity and quality of this peer interaction
were not systematically measured, we could not separate the
psychological benefits of social/peer support from those of
pure mindfulness practice. Future studies should incorporate
structured peer-support protocols and objective interaction
indicators to clarify the relative contribution of the peer
component. Third, the short follow-up period and reliance
on self-reported outcomes limited the assessment of the
durability and broader clinical impact of the intervention [58].
Future studies should include longer follow-up assess-
ments [59,60] and incorporate clinician-rated, behavioral, or
other objective measures to evaluate the maintenance and
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robustness of intervention effects. Fourth, adherence was
assessed using check-in completion because the platform
could not capture objective engagement indicators; however,
this may not fully reflect actual intervention use. Moreover,
early attrition occurred during the second week, mainly due to
the burden of daily practice during dialysis days or peri-
ods of fatigue. Future digital interventions should incorpo-
rate automatic behavioral tracking and adaptive adherence
strategies to better capture engagement and accommodate
patients’ fluctuating physical conditions.

Conclusions

This study provides evidence that a theory-informed,
hemodialysis-specific, MMI can effectively reduce demorali-
zation and improve psychological outcomes among patients
receiving long-term dialysis. By integrating converging
evidence, this study extends current knowledge on digi-
tal psychological interventions by highlighting the poten-
tial of patient-tailored mindfulness approaches to address
the psychological consequences of chronic disease beyond
routine biomedical management. The findings highlight
the potential of scalable mobile-based interventions to
support the integration of psychosocial care into nephrol-
ogy practice, particularly for populations facing barriers to
accessing traditional psychological services. Future research
should examine the long-term effectiveness, implementa-
tion strategies, and cost-effectiveness of integrating digital
psychological care into routine chronic disease management.
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