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Background: Post-Traumatic Growth (PTG) is a key indicator of psychological
wellbeing and quality of life in patients undergoing Maintenance Hemodialysis
(MHD). Forgiveness, as a positive psychological process, involves transforming
negative responses into adaptive ones after trauma and may facilitate PTG by
reducing resentment and promoting emotional recovery. However, empirical
evidence on the effectiveness of forgiveness-based interventions in enhancing
PTG remains limited, particularly among hemodialysis patients.

Objective: This study aimed to develop a forgiveness-based intervention
program for post-traumatic growth in patients undergoing MHD and to evaluate
its effectiveness.

Methods: This study was conducted in a tertiary hospital in Yunnan Province
with 78 maintenance hemodialysis patients assigned to an intervention group
(n = 39) and a control group (n = 39). The intervention group received an
8 week nurse-delivered forgiveness-based psychological program alongside
routine care, while the control group received routine care only. Post-traumatic
growth, forgiveness, coping style, anxiety, depression, heart rate, and blood
pressure were assessed at baseline, post-intervention, and 3 month follow-up.
Data analysis was performed using descriptive statistics, independent t tests,
chi-square or Fisher's exact tests, repeated-measures ANOVA, and paired t tests.
Statistical significance was set at p < 0.05.

Results: Both groups were comparable at baseline across all outcome
measures. Post-traumatic growth significantly increased in the intervention
group compared to the control group at the end of the intervention (T2:
p < 0.001) and at three-month follow-up (T3: p < 0.001). Forgiveness scores
were also significantly higher in the intervention group at both T2 and T3
(p < 0.001). Positive coping showed significant improvement at both time
points (p < 0.001), while negative coping, anxiety, and depression scores were
significantly reduced (all p < 0.01). No significant differences were found
between groups in heart rate or blood pressure at any time point.

Conclusions: The forgiveness-based intervention program showed beneficial
effects on post-traumatic growth, forgiveness, and emotional adjustment in
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patients receiving maintenance hemodialysis. As a low-cost approach, it has
the potential to be incorporated into routine dialysis care to help promote

post-traumatic growth in patients receiving maintenance hemodialysis.

Clinical trial registration:

https://www.chictr.org.cn/showproj.aspx?proj=

184556, identifier Chinese Clinical Trial Registry (ChiCTR2200066914).

KEYWORDS

forgiveness, post-traumatic growth, maintenance hemodialysis, psychological
intervention, depression, anxiety

Introduction

End-Stage Renal Disease (ESRD), the final stage of Chronic
Kidney Disease (CKD), is defined by irreversible renal failure,
necessitating dialysis or kidney transplantation for survival (Francis
et al,, 2024; Chen et al, 2025). The latest USRDS 2024 data
show that both the prevalence and number of ESRD cases have
increased markedly in recent years (United States Renal Data
System, 2024). Globally, approximately 2.6 million people received
Kidney Replacement Therapy (KRT) in 2010, and this number is
projected to increase to 5.4 million by 2030 (Thurlow et al., 2021).
In China, the prevalence of treated ESRD reached 697.4 per million
population (pmp) in 2022 (Chen et al., 2025). Among the available
modalities of KRT, hemodialysis is the most commonly used
worldwide. Hemodialysis (HD) accounts for approximately 69% of
all KRT and 89% of all dialysis treatments (Bello et al., 2022). HD
is an extracorporeal blood purification therapy, usually performed
three times weekly for several hours per session, requiring long-
term vascular access such as an arteriovenous fistula, graft, or
catheter (Bello etal., 2022; Lok et al., 2024). The global hemodialysis
population exceeded 2.5 million in 2020 and is projected to rise
to 5.4 million by 2030 (Anon, 2020; Bello et al., 2022). In China,
Maintenance Hemodialysis (MHD) is the predominant treatment
for ESRD, covering about 86.7% of patients (Wang et al., 2021).
As of 2022, more than 844,000 individuals were receiving MHD,
making China the country with the largest hemodialysis population
worldwide (Chen et al., 2025).

Patients receiving MHD often face substantial challenges,
including financial strain, lifestyle limitations, and dialysis-
related complications such as pruritus, fatigue, and malnutrition
(Chaiviboontham et al., 2020; Jha et al., 2023). Compared with
other renal replacement therapies, MHD imposes a heavier
treatment burden and is associated with lower quality of
life (Fradelos et al, 2021; Guerra et al,, 2021). The chronic
nature of End-Stage Renal Disease (ESRD) and the continuous
demands of dialysis are often experienced as traumatic, leading to
psychological distress such as anxiety, depression, demoralization,
and diminished life satisfaction (Fradelos et al, 2021; Guerra
et al, 20215 Shdaifat et al., 2024). While many patients experience
these adverse effects, some demonstrate positive psychological
adaptation to chronic illness (Zegarow et al., 2020; Yang et al,
2024), including the potential to develop PTG.

Post-Traumatic Growth (PTG), first conceptualized by
Tedeschi and Calhoun in 1996, refers to positive psychological
changes in self-perception, interpersonal relationships, and life
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meaning following traumatic experiences (Tedeschi and Calhoun,
1996, 2004). Evidence suggests that MHD patients may experience
PTG, reflected in life re-evaluation, enhanced appreciation of daily
life, and improved self-awareness over the course of long-term
treatment (Tedeschi and Calhoun, 2004; Cui et al., 2017; Zhang
and Cao, 2024; Arpaci and Tanriverdi, 2025). Studies have further
indicated that promoting PTG may contribute to improved
psychological outcomes and better treatment adherence (Ha
et al., 2019; Li et al, 2020). However, empirical research directly
exploring the relationship between forgiveness and PTG in patients
receiving hemodialysis remains limited.

This study developed a forgiveness-based psychological
intervention program to promote PTG in patients receiving
MHD. The intervention was based on the Enright Forgiveness
Process Model, one of the most widely applied frameworks in
forgiveness research (Freedman and Enright, 1996; Kurtines et al,
2013). Forgiveness interventions have demonstrated effectiveness
across diverse populations, including trauma-exposed students
(Vassilopoulos et al., 2020), bereaved parents (Zihorcova et al,
2023), individuals with alcohol dependence (Scherer et al,
2011), and forensic psychiatric patients. For example, Ha et al.
(2019) found that a four-session forgiveness writing intervention
significantly reduced PTSD symptoms, shame, depression, and
maladaptive coping, while promoting PTG in survivors of sexual
abuse. However, evidence regarding the use of forgiveness-based
interventions in patients with MHD remains scarce, despite their
high levels of symptom burden, psychosocial distress, and reduced
quality of life. Addressing this gap is clinically important, as it may
provide nurses with a feasible psychological strategy to support this
vulnerable population. Based on this evidence, we hypothesized
that participants receiving the forgiveness-based program would
exhibit greater improvements in PTG and related psychological
outcomes compared to those receiving standard care. Accordingly,
the aim of this study was to evaluate the effectiveness of the
forgiveness-based intervention in enhancing PTG, increasing
forgiveness, improving coping strategies, and reducing anxiety and
depression among patients undergoing MHD.

Methods
Study design and participants

The study was conducted at a tertiary hospital in Yunnan
Province, China. Patients were recruited from the Blood
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FIGURE 1
Sample size calculation formula based on repeated measures
ANOVA.

Purification Center of the Department of Nephrology between
June and December 2023.Inclusion criteria were: (1) age >18 years;
(2) ability to communicate effectively; (3) undergoing Maintenance
Hemodialysis (MHD) three times per week for at least 3 months;
and (4) provision of written informed consent. Exclusion criteria
were: (1) severe physical comorbidities, such as malignancy; (2)
history of psychiatric disorders; and (3) current or recent (within
the past 3 months) psychological counseling, psychotherapy, or
psychiatric medication. Elimination criteria were: (1) voluntary
withdrawal due to intolerance of the intervention; (2) failure to
complete scheduled follow-up assessments; and (3) receipt of
kidney transplantation or other major surgery during the study
period. To minimize potential bias associated with differences in
treatment schedules, patients were stratified according to their
dialysis shifts: those attending sessions on Monday, Wednesday,
and Friday were categorized as Group A, while those dialyzing
on Tuesday, Thursday, and Saturday were classified as Group
B. Within each stratum, participants were randomly allocated
to either the intervention or control group using a computer-
generated random number table. A total of 39 participants
were enrolled in each group, all of whom completed the baseline
assessments and remained in the study throughout the intervention
and follow-up periods.

The sample size was estimated using the repeated measures
ANOVA formula (Sakpal, 2010) (Figure 1), with parameter values
derived from a previous intervention study targeting PTG in
patients receiving MHD (Liu, 2020). Accounting for a projected
20% attrition rate, the final required sample size was calculated to
be 39 participants per group.

Intervention

Control group

Participants in  the control continued  to

group
receive routine clinical care without the forgiveness-based

psychological intervention.

Forgiveness-based intervention

The intervention group received standard care in addition to
an 8 week forgiveness-based psychological intervention designed
to promote posttraumatic growth (PTG).

The intervention group received standard care plus an
8 week forgiveness-based psychological program designed to
promote Posttraumatic Growth (PTG). The program consisted
of weekly individual sessions (60-90 mins) delivered during
dialysis by trained researchers, following Enrights forgiveness
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process model with four stages: uncovering, decision, work,
and deepening. Sessions combined psychoeducation, cognitive-
behavioral strategies, guided imagery, role-play, and self-care
training (e.g., vascular access care, weight management, dietary
guidance). Additional support was provided via telephone and
WeChat. Each session included a review, structured activities,
and follow-up assignments to reinforce learning and adherence.
Details of weekly objectives, contents, and methods are presented
in Table 1.

Outcomes and measurements

Participants were assessed at three time points: baseline (T1,
pre-intervention), post-intervention (T2), and 3 month follow-
up (T3). The primary outcome was posttraumatic growth (PTG).
Secondary outcomes included forgiveness, coping style, anxiety,
depression, and physiological indicators (heart rate and blood
pressure). All assessments were conducted using paper-based
questionnaires administered during dialysis sessions.

Socio-demographic and
hemodialysis-related characteristics

A researcher-developed general information questionnaire was
used to collect participants’ demographic and dialysis-related data
at baseline. Demographic variables included age, sex, marital
status, education level, employment status, monthly household
income, and religious belief. Dialysis-related information, such
as the primary cause of end-stage renal disease (ESRD), dialysis
modality, duration of dialysis, vascular access type, and interdialytic
weight gain, was obtained from both patient self-report and
medical records.

Primary outcome

PTG was evaluated using the Chinese version of the
Growth Inventory (C-PTGI)
Calhoun, 1996). The scale comprises 20 items distributed across

Posttraumatic (Tedeschi and
five dimensions: relating to others, new possibilities, appreciation
of life, personal strength, and self-transformation. Respondents
indicate the degree of positive change they experienced after a
traumatic event using a 6-point Likert scale (0 = not at all, 5 = very
much). Higher overall scores represent greater levels of PTG, with
the total ranging from 0 to 100. The Chinese version of the C-PTGI
has demonstrated good internal consistency in prior validation
studies, with a reported Cronbach’s o of 0.874(Wang et al., 2011).
In the present study, this validated version was adopted without
recalculating internal reliability.

Secondary outcome

Forgiveness was measured via the revised Heartland
Forgiveness Scale (HFS) (Thompson et al., 2005), which includes

24 items covering the dimensions of forgiveness of self and others.
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TABLE 1 Overview of the forgiveness-based intervention to Promote Post-Traumatic Growth (PTG).

Week Theme Objectives Content Methods

1-2 Experiencing injury | Elicit patients’ dialysis-related distress and Narrative exploration of dialysis Face-to-face interviews,
emotional responses. Provide basic education on | experiences. Education on dialysis principles | lecture, demonstration,
disease and coping. Identify the risks of negative and psychosocial stressors. Relaxation practice.
emotions. training.

3-4 Decision to forgive Promote cognitive reframing of dialysis ABC theory of emotion. Analysis of Group discussion, case-based
experience. Introduce forgiveness concepts and cause—effect patterns in dialysis-related teaching, visualization.
coping strategies. Address maladaptive beliefs. distress. Guided imagery and reflection.

5-6 Practicing Foster patients’ willingness to forgive self and Storytelling and guided empathy exercises. Visual materials, role-play,

forgiveness others. Deepen understanding of PTG. Reflection on personal and vicarious health coaching.
Recognize benefits of forgiveness. forgiveness cases. Cognitive-behavioral
strategies for emotional regulation.
7-8 Deepening Consolidate forgiving attitudes and PTG-related Revisiting key lessons from prior sessions. Homework assignments,
forgiveness thinking. Explore positive reinterpretation of Physical activity and fluid/diet control motivational messaging,
suffering. Build future-oriented goals. education as self-regulation practice. Group WeChat support.
reflection on life meaning.

Each item is rated on a 7-point scale (I = strongly disagree,
7 = strongly agree), providing a total score from 24 to 168.
This instrument captures trait-level forgiveness tendencies and
demonstrated good internal consistency in the current sample
(Cronbach’s o = 0.78) (Wang, 2006).

Anxiety and depression symptoms were assessed using the
Hospital Anxiety and Depression Scale (HADS) (Zigmond and
Snaith, 1983), a well-established tool consisting of 14 items —7 for
anxiety and 7 for depression. Participants responded on a 4-point
scale indicating the frequency or severity of symptoms experienced
during the past week. Subscale scores range from 0 to 21, with
higher values reflecting more severe emotional distress. A cut-off
score of 9 or above suggests probable clinical relevance. Cronbach’s
alphas in this sample were 0.76 (anxiety) and 0.79 (depression),
respectively (Zheng et al., 2003).

Coping style was captured using the Simplified Coping Style
Questionnaire (Xie, 1998). The scale contains 20 items that are
divided into two separate subscales: positive coping (12 items)
and negative coping (8 items). Participants rated their coping
behavior on a 4-point Likert scale ranging from 0 (never) to 3
(often). Scores are calculated separately for each subscale, with
higher scores reflecting more frequent use of that coping strategy.
Internal consistency for the questionnaire was high, with an overall
Cronbach’s alpha of 0.90 (Xie, 1998).

Physiological indicators, including heart rate and blood
pressure, were measured prior to dialysis sessions. Participants
were instructed to rest for 15 mins in a quiet environment before
measurement. A validated automatic medical device (OMRON
HBP-9030) was used to obtain systolic and diastolic pressure as well
as heart rate, providing objective data on autonomic function and
cardiovascular status.

Data analysis

Descriptive analyses were performed to summarize the
characteristics of the total sample and each group. Categorical
variables were presented as frequencies and percentages, while
continuous variables were expressed as means =+ standard
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deviations (SD) for normally distributed data or medians
with interquartile ranges (IQR) for skewed data. Baseline
differences between groups were assessed using independent
samples t-tests or one-way analysis of variance (ANOVA) for
normally distributed continuous variables, and Mann-Whitney
U tests for non-normally distributed variables. Categorical
variables were compared using chi-square tests or Fisher’s
exact tests, as appropriate. To evaluate the effects of the
intervention, both within-group and between-group comparisons
were conducted. Paired t-tests were used for normally distributed
within-group comparisons, and independent ¢-tests for between-
group comparisons. For non-normally distributed data, Wilcoxon
signed-rank tests and Mann-Whitney U tests were applied.
Repeated-measures ANOVA was used to assess time-by-group
interaction effects when assumptions were met. All analyses
were conducted using IBM SPSS Statistics, version 25.0, with a
significance level set at p < 0.05.

Ethics
This study was approved by the Hospital Ethics
Committee  (Approval No. 2022kmykdx6f171) and was

registered in the Chinese Clinical Trial Registry (Registration
No. ChiCTR2200066914).

Results

Baseline comparisons

A total of 78 patients receiving maintenance hemodialysis were
enrolled between June and December 2023. After screening for
eligibility, 39 were allocated to the intervention group and 39 to
the control group. All participants completed the baseline, post-
intervention, and 3 month follow-up assessments. No participants
withdrew or were lost to follow-up. Baseline characteristics did
not differ significantly between groups (Table 1). The flow of
participants through the study is shown in the CONSORT diagram
(Figure 2).
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‘ Assessed for eligibility (n=78) ‘

Excluded (n=0)

Allocated (n=78

’ Allocated to intervention (n=39) ‘ ‘ Allocated to control (n=39) ‘

! !

‘ Baseline evaluation (n=39) |

! l

Baseline evaluation (n=39) ‘

‘ Post-intervention evaluation (n=39) ‘ ‘ Post-intervention evaluation (n=39) |
‘ 3-month follow-up evaluation (n=39) ‘ ‘ 3-month follow-up evaluation (n=39) ‘

Analysed (n=39)

Analysed (n=39)

FIGURE 2
Flow chart of the sample and phases of the study.

Table 2 clinical

characteristics of the participants. No statistically significant

presents the sociodemographic and
differences were observed between the intervention and control
groups across all demographic or clinical variables (all P > 0.05).
Table 3 displays the baseline scores of the two groups on all primary
and secondary outcome measures. No significant differences were
found in PTG, forgiveness, coping style, anxiety, depression, heart
rate, or blood pressure between the two groups at baseline (all P >
0.05), indicating comparability prior to the intervention.

Posttraumatic growth

At the end of the intervention (T2), the intervention group
had significantly higher PTG scores (M = 72.23, SD = 11.88)
compared to the control group (M = 50.33, SD = 6.08, P < 0.001).
At the 3 month follow-up (T3), the intervention group maintained
significantly higher PTG scores (M = 65.82, SD = 10.66) than the
control group (M = 50.46, SD = 6.45, P < 0.001) (Figure 3). No
significant differences were observed at baseline.

Forgiveness

Forgiveness scores were significantly higher in the intervention
group at T2 (M = 139.95, SD = 14.81) and T3 (M = 136.64, SD
= 12.66) compared to the control group (T2: M = 122.33, SD =
14.49; T3: M = 122.38, SD = 14.25; both P < 0.001) (Figure 3). No
differences were found at baseline.

Coping style
For positive coping, the intervention group showed significant
increases at T2 (M = 25.59, SD = 5.29) and T3 (M = 22.08, SD =
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5.83) relative to the control group (T2: M = 16.44, SD = 4.25; T3:
M = 16.49, SD = 4.19; both P < 0.001). For negative coping, the
intervention group showed a significant decrease at T2 (M = 6.41,
SD = 3.08) and T3 (M = 7.62, SD = 2.62) compared to the control
group (T2: M = 9.38, SD = 2.39; T3: M = 9.67, SD = 2.60; both P
< 0.001) (Figure 4).

Anxiety and depression

Scores for anxiety and depression significantly decreased in the
intervention group at both T2 and T3, while remaining stable in
the control group. At T2, anxiety scores in the intervention group
(M = 2.00, SD = 1.62) were significantly lower than those in the
control group (M = 3.72, SD = 1.99, P < 0.001), with similar group
differences at T3 (P = 0.013). Depression scores also decreased
significantly in the intervention group compared to the control
group at both time points (P < 0.001) (Figure 5).

Physiological indicators
No statistically significant differences were observed in heart
rate, systolic blood pressure, or diastolic blood pressure between the
intervention and control groups at any assessment point (P > 0.05).
Additional analyses based on estimated marginal means are
provided in Supplementary figure 1.

Discussion

This study provides preliminary evidence that a forgiveness-
based intervention program may offer a new avenue for developing
PTG-focused psychological interventions in the MHD population.

Preliminary findings demonstrated that the forgiveness
intervention program significantly enhanced PTG and forgiveness
scores in the intervention group compared to the control
group, with these improvements sustained during the 3 month
follow-up. These findings are consistent with previous research
demonstrating the effectiveness of forgiveness-based interventions
in fostering positive psychological change following traumatic
experiences (Cui et al.,, 2017; Ha et al., 2019; Lopez et al., 2021;
Skalski-Bednarz et al, 2024). For example, Ha et al. (2019).
reported that forgiveness interventions helped reduce trauma-
related symptoms, alleviate feelings of shame and depression,
and promote PTG among individuals exposed to trauma. In the
present study, both groups exhibited similarly low PTG levels at
baseline, supporting the validity of post-intervention comparisons.
While conventional health education may improve patients’
understanding of their illness, it often lacks emotional depth and
does not sufficiently address motivational factors (Jiakponna et al.,
2024). In contrast, the forgiveness-based intervention program
used in this study incorporated motivational interviewing,
cognitive reframing, and perspective-taking activities specifically
tailored to the experiences of patients receiving maintenance
hemodialysis (Natale et al., 2019). Participants were encouraged
to revisit their illness narratives, express related emotions, and
engage in constructive cognitive restructuring. Activities such
as reflective journaling, guided imagery, and gratitude exercises
provided opportunities for patients to reinterpret their illness
experiences in a more positive light, fostering inner strength and
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TABLE 2 Baseline socio-demographic and clinical characteristics of participants (N = 78).

10.3389/fpsyg.2025.1680748

Variables Total (N = 78) Intervention Control group Test statistic p-Value

group (n = 39) ()]
Age, years (Median, IQR) 54.00 (43.75, 59.00) 51.00 (42.00, 58.00) 56.00 (46.00, 60.00) 1.651 0.099°
Sex, n (%) 1.285 0.257
Male 37 (47.44) 16 (41.03) 21 (53.85)
Female 41 (52.56) 23 (58.97) 18 (46.15)
Ethnicity, n (%) 1.258 0.262
Han 62 (79.49) 29 (74.36) 33 (84.62)
Other 16 (20.51) 10 (25.64) 6(15.38)
Residence, n (%) 0.891 0.345
Urban 50 (64.10) 27 (69.23) 23 (58.97)
Rural 28 (35.90) 12 (30.77) 16 (41.03)
Education, n (%) - 0.327%
Junior high or below 55 (70.51) 27 (69.23) 28 (71.79)
Senior high 7 (8.98) 4(10.26) 3(7.69)
College or above 16 (20.51) 8(20.51) 8(20.51)
Religious belief, n (%) - 1.000*
Yes 7 (8.98) 3(7.69) 4(10.26)
No 71 (91.02) 36 (92.31) 35 (89.74)
Marital status, n (%) - 1.000*
Married 72(92.31) 36(92.31) 36(92.31)
Other 6(7.69) 3(7.69) 3(7.69)
Employment status, n (%) 1.576 0.209
Unemployed/Retired 66 (84.62) 31 (79.49) 35 (89.74)
Employed 12 (15.38) 8 (20.51) 4(10.26)
Occupation, n (%) - 0.647°
Staff/Clerk 25 (32.05) 10 (25.64) 15 (38.46)
Worker 8(10.25) 5(12.82) 3(7.69)
Farmer 23 (29.49) 12 (30.77) 11(28.21)
Other 22 (28.21) 12 (30.77) 10 (25.64)
Average monthly income, n (%) 0.315 0.575
<5000 yuan 62 (79.49) 30 (76.92) 32(82.05)
5000-10000 yuan 16 (20.51) 9(23.08) 7 (17.95)
Medical payment method, n (%) 0.466 0.495
Employment insurance 35 (44.87) 16 (41.03) 19 (48.72)
Urban/rural insurance 43 (55.13) 23 (58.97) 20 (51.28)
Dialysis duration, months 36.50 (15.75, 85.25) 30.00 (12.00, 76.00) 49.00 (20, 108) 1.435 0.151°
Interdialytic weight gain (kg) 265+ 0.89 258 £ 0.80 272 40.90 —0.701 0.486
Primary etiology, n (%) - 0.751°
Chronic glomerulonephritis 43 (55.13) 23 (58.97) 20 (51.28)
Diabetic nephropathy 17 (21.80) 9(23.08) 8(20.51)
Hypertensive nephropathy 5(6.41) 2(5.13) 3(7.69)

(Continued)
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TABLE 2 (Continued)

10.3389/fpsyg.2025.1680748

Variables Total (N = 78) Intervention Control group Test statistic p-Value
group (n = 39) ()]

Gouty nephropathy 1(1.28) 1(2.56) 0 (0.00)

Polycystic kidney disease 2(2.56) 0 (0.00) 2(5.13)

Others 9 (11.54) 5(12.82) 4(10.27)

Dialysis access, n (%) - 0.201°

Autogenous AV fistula 70 (89.74) 37 (94.87) 33 (84.62)

cve 3(3.85) 0 (0.00) 3(7.69)

Transplanted blood vessel 5(6.41) 2(5.13) 3(7.69)

Dialysis complication number - 0.690%

0 2(2.56) 2(5.13) 0 (0.00)

1 6(7.69) 3(7.69) 3(7.69)

2 3(3.85) 1(2.56) 2(5.13)

>3 68 (87.18) 33 (84.61) 35 (89.75)

Data are presented as mean + SD or median (IQR) for continuous variables and n (%) for categorical variables. Independent t-test was used for normally distributed continuous variables,

Mann-Whitney U test (®) for non-normally distributed variables, and chi-square test (x ) or Fisher’s exact test (*) for categorical variables.

TABLE 3 Baseline comparison of posttraumatic growth and related variables between groups (N = 78).

Variables Total (N = 78) Mean Intervention group Control group (n = 39) T value P value
+ SD (n = 39) Mean £+ SD Mean + SD

Posttraumatic growth 50.06 & 8.71 49.97 £10.10 50.15+7.18 —0.090 0.928

Forgiveness 119.94 % 16.99 117.46 + 18.76 12241 + 14.84 —-1.292 0.200

Coping style

Positive coping 16.90 = 4.09 16.92 + 4.28 16.87 £ 3.95 0.055 0.956

Negative coping 9.94 +3.34 10.38 &+ 4.00 9.49 £ 2.47 1.191 0.238

Anxiety and depression

Anxiety 429+274 4.79 £3.36 3.79 +1.84 1.632 0.108

Depression 3714271 3.85+3.04 3.59 +2.37 0415 0.679

Heart rate (beats/min) 83.50 + 11.70 8333+ 11.33 83.67 +12.20 —0.125 0.901

Systolic BP (mmHg) 138.15 + 16.28 137.33 + 16.02 138.97 £ 16.71 —0.443 0.659

Diastolic BP (mmHg) 76.01 £ 11.39 75.74 £ 10.99 76.28 £ 11.92 —0.207 0.836

Data are presented as mean = standard deviation (SD).

a deeper appreciation of life (Elliott et al., 2015). Furthermore,
interactive components that cultivated empathy and strengthened
interpersonal relationships supported patients’ relational growth,
which is a central dimension of PTG (Ye et al, 2025). These
integrated strategies contributed to the observed improvements in
PTG and highlight the added value of structured forgiveness-based
interventions compared to routine health education for patients
undergoing maintenance hemodialysis.

In this study, both groups exhibited similar forgiveness
levels at baseline; however, only the intervention group showed
significant improvements post-intervention and at the 3 month
follow-up, demonstrating the effectiveness of the forgiveness-
based program. Forgiveness is commonly referred to as a positive
psychological process in which individuals intentionally reshape
maladaptive thoughts, emotions, and behaviors in response to
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distressing experiences (Enright et al., 1998). This finding aligns
with cognitive-behavioral theory, which emphasizes that lasting
emotional change requires the restructuring of dysfunctional beliefs
(Beidel and Turner, 1986). The intervention facilitated this process
through techniques such as the ABC model of emotion and guided
interpretation of ambiguous images, helping patients identify
and reframe irrational thought patterns. In addition, discussions
on the meaning of forgiveness, perceived illness-related gains,
and personal experiences fostered trust and engagement, while
face-to-face instruction and skill-based exercises strengthened
emotional competence and self-efficacy. These components jointly
contributed to the sustained improvements in forgiveness among
participants. By contrast, (Hansen et al. (2009) reported that
standard clinical care lacking an explicit focus on forgiveness failed
to enhance forgiveness outcomes in patients with chronic illness,
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FIGURE 3

Changes in posttraumatic growth (PTG) and forgiveness scores over time in the intervention and control groups. Values are presented as means. T1,
T2, and T3 indicate baseline, post-intervention, and 3-month follow-up, respectively. Repeated-measures ANOVA showed significant effects of
group, time, and group x time interaction for both PTG (p < 0.001) and forgiveness (p < 0.01). ™ indicates p < 0.01 for between-group comparisons
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FIGURE 4

comparisons at the same time point.

Changes in positive and negative coping scores over time in the intervention and control groups. Values are presented as means. T1 indicates
baseline, T2 indicates post-intervention, and T3 indicates 3 month follow-up. Repeated-measures ANOVA showed significant effects of group, time,
and group x time interaction for both positive coping (p < 0.001) and negative coping (p < 0.05). " indicates p < 0.01 for between-group
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Changes in anxiety and depression scores over time in the intervention and control groups. Values are presented as means. T1 indicates baseline, T2
indicates post-intervention, and T3 indicates 3-month follow-up. Repeated-measures ANOVA showed significant effects of group, time, and group
x time interaction for both outcomes (all p < 0.001). “ and ™ indicate between-group differences at p < 0.05 and p < 0.001, respectively.

underscoring the added value of structured forgiveness-based
interventions for patients receiving maintenance hemodialysis.
The intervention produced significant improvements in coping
strategies. Participants in the intervention group reported increased
use of positive coping and reduced reliance on negative coping
both post-intervention and at 3 month follow-up (P < 0.001).
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No significant changes were observed in the control group. These
findings support evidence that enhancing positive psychological
resources—such as forgiveness and PTG—can improve adaptive
coping (Auriemma et al, 2022). Forgiveness, as a cognitive-
emotional shift from negative to positive perspectives, may have
encouraged patients to reappraise their illness constructively rather
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than avoid or surrender. Through reflective activities, cognitive
restructuring, and forgiveness meditation, patients developed
greater insight into their illness, replacing maladaptive responses
with more engaged coping behaviors (Hsu, 2021). Educational
components warning against negative coping and offering
actionable alternatives further reinforced this shift. Overall, the
forgiveness-based intervention proved more effective than routine
care in reducing maladaptive coping behaviors and reinforcing
positive coping in patients undergoing maintenance hemodialysis.

The forgiveness-based intervention significantly alleviated
anxiety and depression among MHD patients. Compared to the
control group, the intervention group reported markedly lower
anxiety scores both immediately after the intervention (P < 0.001)
and at the 3 month follow-up (P = 0.013), along with significant
reductions in depression at both time points (P < 0.001). These
findings are consistent with previous research showing that MHD
patients often experience high levels of emotional distress due to
persistent symptom burden and lifestyle disruptions (Chatrung
et al, 2015). The intervention incorporated techniques such as
motivational interviewing, emotional expression, guided imagery,
and progressive muscle relaxation (Alhawatmeh et al., 2022; Wu
et al, 2025), which provided practical strategies for emotional
regulation. By helping MHD patients manage psychological
stressors more effectively, the intervention contributed to the
reduction of anxiety and depression.

However, physiological indicators including heart rate and
blood pressure showed no statistically significant differences
between groups across assessment points (all P > 0.05). The
minor fluctuations observed suggest that short-term psychological
interventions may have limited effects on physiological parameters
among MHD patients, whose cardiovascular status often involves
complex, multifactorial challenges. May et al. (2014) reported that
forgiveness-based interventions significantly alleviated myocardial
ischemia induced by anger in patients with coronary artery
disease, which contrasts with the present findings. Future studies
with extended intervention durations and follow-up periods may
be needed to better evaluate potential physiological benefits in
this population.

Conclusions

This study demonstrated that a forgiveness-based psychological
intervention effectively enhanced posttraumatic growth and
forgiveness, promoted adaptive coping, and alleviated anxiety
and depression among MHD patients. In contrast, no significant
changes were observed in physiological outcomes such as heart
rate and blood pressure. These findings suggest that forgiveness-
focused interventions can improve key psychological outcomes in
hemodialysis care, offering a feasible and low-cost approach with
potential for broader application in clinical practice.

Limitations
Our study has some limitations. The primary limitation was

that it was conducted at a single center, which may limit the
generalizability of the findings to other settings or populations.
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Another limitation was the inability to randomly assign patients to
the intervention and control groups, which may have introduced
imbalances in participant characteristics. Future studies should
consider adopting randomized, multicenter designs to improve the
representativeness and robustness of the results.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by this study
was approved by the Hospital Ethics Committee (Approval No.
2022kmykdx6f171) and was registered in the Chinese Clinical
Trial Registry (Registration No. ChiCTR2200066914). https://
www.chictr.org.cn/showproj.aspx?proj=184556. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

QX:  Conceptualization, Methodology,
Visualization, Writing - original draft. YZ: Conceptualization,
Investigation, Methodology, Writing - original draft. YY:
Supervision, Validation, Visualization, Writing - review & editing.
HW: Investigation, Validation, Writing - review & editing. DL:
Supervision, Visualization, Writing - review & editing. CM:

Investigation,

Investigation, Methodology, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

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.

Correction note

This article has been corrected with minor changes. These
changes do not impact the scientific content of the article.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation
of this manuscript.

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1680748
https://www.chictr.org.cn/showproj.aspx?proj=184556
https://www.chictr.org.cn/showproj.aspx?proj=184556
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Xie et al.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

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

Alhawatmeh, H., Albataineh, R., and Abuhammad, S. (2022). Differential effects
of guided imagery and progressive muscle relaxation on physical and emotional
symptoms in nursing students taking initial clinical training: a randomized clinical
trial. Heliyon 8:¢11147. doi: 10.1016/j.heliyon.2022.e11147

Anon (2020). Global, regional, and national burden of chronic kidney disease,
1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet
395:709-733. doi: 10.1016/s0140-6736(20)30045-3

Arpaci, R., and Tanriverdi, D.
compassion level in hemodialysis patients. Illn.
doi: 10.1177/10541373231203362

Auriemma, D. L., Ding, Y., Zhang, C., Rabinowitz, M., Shen, Y., and Lantier-
Galatas, K. (2022). Parenting stress in parents of children with learning disabilities:
effects of cognitions and coping styles. Learn. Disabil. Res. Pract. 37, 51-63.
doi: 10.1111/1drp.12265

Beidel, D. C., and Turner, S. M. (1986). A critique of the theoretical bases
of cognitive behavioral theories and therapy. Clin. Psychol. Rev. 6, 177-197.
doi: 10.1016/0272-7358(86)90011-5

Bello, A. K., Okpechi, I. G., Osman, M. A,, Cho, Y., Htay, H,, Jha, V., et al.
(2022). Epidemiology of haemodialysis outcomes. Nat. Rev. Nephrol. 18, 378-395.
doi: 10.1038/s41581-022-00542-7

Chaiviboontham, S., Phinitkhajorndech, N., and Tiansaard, J. (2020). Symptom
clusters in patients with end-stage renal disease undergoing hemodialysis. Int. J.
Nephrol. Renovasc. Dis. 13, 297-305. doi: 10.2147/IJNRD.S271619

Chatrung, C., Sorajjakool, S., and Amnatsatsue, K. (2015). Wellness and
religious coping among Thai individuals living with chronic kidney disease in
Southern California. J. Relig. Health 54, 2198-2211. doi: 10.1007/s10943-014-
9958-4

Chen, T., Sun, X, Tsuei, S., Yang, R., Yip, W., and Fu, H. (2025). Care for end-
stage kidney disease in China: progress, challenges, and recommendations. Lancet Reg.
Health West Pac. 54:101268. doi: 10.1016/j.lanwpc.2024.101268

Cui, C., Wang, K., An, ], and Jin, C. (2017). Current status and influencing factors
of post-traumatic growth in maintenance hemodialysis. Int. J. Nurs. Sci. 4, 362-366.
doi: 10.1016/j.ijnss.2017.09.008

Elliott, J. O., Ortman, C., Almaani, S., Lee, Y. H., and Jordan, K. (2015).
Understanding the associations between modifying factors, individual health beliefs,
and hemodialysis patients’ adherence to a low-phosphorus diet. J. Ren. Nutr. 25,
111-120. doi: 10.1053/j.jrn.2014.08.006

(2025). Post-traumatic growth and self-
Crisis Loss 33, 198-214.

Enright, R. D., Freedman, S., and Rique, J. (1998). “The psychology of interpersonal
forgiveness,” in Exploring Forgiveness, eds. R. D. Enright and J. North (Madison, WI:
University of Wisconsin Press), 46-62.

Fradelos, E. C., Alikari, V., Tsaras, K., Papathanasiou, I. V., Tzavella, F., Papagiannis,
D., et al. (2021). Assessment of psychological distress in end stage renal disease: is it
spirituality related? Med. Pharm. Rep. 94:79. doi: 10.15386/mpr-1623

Francis, A., Harhay, M. N,, Ong, A. C., Tummalapalli, S. L., Ortiz, A,
Fogo, A. B, et al. (2024). Chronic kidney disease and the global public
health agenda: an international consensus. Nat. Rev. Nephrol. 20, 473-485.
doi: 10.1038/s41581-024-00820-6

Freedman, S. R., and Enright, R. D. (1996). Forgiveness as an intervention goal with
incest survivors. J. Consult. Clin. Psychol. 64:983. doi: 10.1037/0022-006X.64.5.983

Guerra, F., Di Giacomo, D., Ranieri, J., Tunno, M., Piscitani, L., and Ferri, C.
(2021). Chronic kidney disease and its relationship with mental health: allostatic
load perspective for integrated care. J. Pers. Med. 11:1367. doi: 10.3390/jpm111
21367

Frontiersin

10

10.3389/fpsyq.2025.1680748

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.

The Supplementary Material for this article can be found
online at:

Ha, N., Bae, S.-M., and Hyun, M.-H. (2019). The effect of forgiveness writing
therapy on post-traumatic growth in survivors of sexual abuse. Sex. Relatsh. Ther. 34,
10-22. doi: 10.1080/14681994.2017.1327712

Hansen, M. J., Enright, R. D., Klatt, J., and Baskin, T. W. (2009). A palliative care
intervention in forgiveness therapy for elderly terminally ill cancer patients. J. Palliat.
Care 25, 51-60. doi: 10.1177/082585970902500106

Hsu, H.-P. (2021). The psychological meaning of self-forgiveness in a collectivist
context and the measure development. Psychol. Res. Behav. Manag. 14, 2059-2069.
doi: 10.2147/PRBM.S336900

Jha, V., Al-Ghamdi, S. M., Li, G., Wu, M.-S,, Stafylas, P., Retat, L., et al. (2023).
Global economic burden associated with chronic kidney disease: a pragmatic review
of medical costs for the inside CKD research programme. Adv. Ther. 40, 4405-4420.
doi: 10.1007/s12325-023-02608-9

Jiakponna, E. C., Agbomola, J. O., Ipede, O., Karakitie, L., Ogunsina, A., Adebayo,
K., et al. (2024). Psychosocial factors in chronic disease management: implications for
health psychology. Int. J. Sci. Res. Arch. 12, 117-128. doi: 10.30574/ijsra.2024.12.2.1219

Kurtines, W. M., Gewirtz, J., and Lamb, J. L. (2013). Handbook of Moral
Behavior and Development: Vol 3 Application, New York, NY: Psychology Press.
doi: 10.4324/9780203763070

Li, J., Peng, X., Su, Y., He, Y., Zhang, S., and Hu, X. (2020). Effectiveness
of psychosocial interventions for posttraumatic growth in patients with cancer:
a meta-analysis of randomized controlled trials. Eur. J. Oncol. Nurs. 48:101798.
doi: 10.1016/j.¢jon.2020.101798

Liu, J. (2020). Effect of the well-being aperm model on health-related hardiness
and post-traumatic growth in patients undergoing maintenance hemodialysis. (master’s
thesis). University of South China, Hengyang, China.

Lok, C. E, Yuo, T., and Lee, T. (2024). Hemodialysis vascular access: core
curriculum 2025. Am. J. Kidney Dis. 85, 236-252. doi: 10.1053/j.ajkd.2024.05.021

Lopez, J., Serrano, M. I, Gimenez, I, and Noriega, C. (2021).
Forgiveness interventions for older adults: a review. J. Clin. Med. 10:1866.
doi: 10.3390/jcm10091866

May, R. W, Sanchez-Gonzalez, M. A., Hawkins, K. A., Batchelor, W. B., and
Fincham, F. D. (2014). Effect of anger and trait forgiveness on cardiovascular risk in
young adult females. Am. J. Cardiol. 114, 47-52. doi: 10.1016/j.amjcard.2014.04.007

Natale, P., Palmer, S. C., Ruospo, M., Saglimbene, V. M., Rabindranath,
K. S, and Strippoli G. F. (2019). Psychosocial interventions for
preventing and treating depression in dialysis patients. Am. J. Cardiol.(12).
doi: 10.1002/14651858.CD004542.pub3

Sakpal, T. V. (2010). Sample size estimation in clinical trial. Perspect. Clin. Res. 1,
67-69. doi: 10.4103/2229-3485.71856

Scherer, M., Worthington Jr, E. L., Hook, J. N, and Campana, K. L. (2011).
Forgiveness and the bottle: promoting self-forgiveness in individuals who abuse
alcohol. J. Addict. Dis. 30, 382-395. doi: 10.1080/10550887.2011.609804

Shdaifat, E. A., Abu-Sneineh, F. T., and Ibrahim, A. M. (2024). Quality of life and
psychological distress in end-stage renal disease patients undergoing Hemodialysis and
transplantation. World J. Nephrol. 13:95739. doi: 10.5527/wjn.v13.i3.95739

Skalski-Bednarz, S. B., Toussaint, L. L., and Surzykiewicz, J. (2024). Beyond
HIV shame: Effects of self-forgiveness in improving mental health in HIV-positive
individuals in Poland. J. Relig. Health 63, 4232-4254. doi: 10.1007/s10943-024-02084-7

Tedeschi, R. G., and Calhoun, L. G. (1996). The posttraumatic growth
inventory: measuring the positive legacy of trauma. J. Trauma. Stress 9, 455-471.
doi: 10.1007/BF02103658


https://doi.org/10.3389/fpsyg.2025.1680748
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1680748/full#supplementary-material
https://doi.org/10.1016/j.heliyon.2022.e11147
https://doi.org/10.1016/s0140-6736(20)30045-3
https://doi.org/10.1177/10541373231203362
https://doi.org/10.1111/ldrp.12265
https://doi.org/10.1016/0272-7358(86)90011-5
https://doi.org/10.1038/s41581-022-00542-7
https://doi.org/10.2147/IJNRD.S271619
https://doi.org/10.1007/s10943-014-9958-4
https://doi.org/10.1016/j.lanwpc.2024.101268
https://doi.org/10.1016/j.ijnss.2017.09.008
https://doi.org/10.1053/j.jrn.2014.08.006
https://doi.org/10.15386/mpr-1623
https://doi.org/10.1038/s41581-024-00820-6
https://doi.org/10.1037/0022-006X.64.5.983
https://doi.org/10.3390/jpm11121367
https://doi.org/10.1080/14681994.2017.1327712
https://doi.org/10.1177/082585970902500106
https://doi.org/10.2147/PRBM.S336900
https://doi.org/10.1007/s12325-023-02608-9
https://doi.org/10.30574/ijsra.2024.12.2.1219
https://doi.org/10.4324/9780203763070
https://doi.org/10.1016/j.ejon.2020.101798
https://doi.org/10.1053/j.ajkd.2024.05.021
https://doi.org/10.3390/jcm10091866
https://doi.org/10.1016/j.amjcard.2014.04.007
https://doi.org/10.1002/14651858.CD004542.pub3\aftergroup \futurelet \@let@token \egroup 
https://doi.org/10.4103/2229-3485.71856
https://doi.org/10.1080/10550887.2011.609804
https://doi.org/10.5527/wjn.v13.i3.95739
https://doi.org/10.1007/s10943-024-02084-7
https://doi.org/10.1007/BF02103658
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Xie et al.

Tedeschi, R. G., and Calhoun, L. G.
conceptual foundations and empirical
doi: 10.1207/s15327965pli1501_01

(2004). Posttraumatic
evidence. Psychol. Ing.

growth:
15, 1-18

Thompson, L. Y., Snyder, C. R., Hoffman, L., Michael, S. T., Rasmussen, H. N.,
Billings, L. S., et al. (2005). Dispositional forgiveness of self, others, and situations. J.
Pers. 73, 313-360 doi: 10.1111/j.1467-6494.2005.00311.x

Thurlow, J. S., Joshi, M., Yan, G., Norris, K. C., Agodoa, L. Y., Yuan, C. M,, et al.
(2021). Global epidemiology of end-stage kidney disease and disparities in kidney
replacement therapy. Am. J. Nephrol. 52, 98-107. doi: 10.1159/000514550

United States Renal Data System (2024). USRDS Annual Data Report: Epidemiology
of Kidney Disease in the United States. Bethesda, MD: National Institutes of Health,
National Institute of Diabetes and Digestive and Kidney Diseases.

Vassilopoulos, S. P., Koutsoura, A., Brouzos, A., and Tamami, D. (2020). Promoting
forgiveness in Greek preadolescents: a universal, school-based group intervention. Br.
J. Guid. Couns. 48, 670-684 doi: 10.1080/03069885.2018.1527285

Wang, H.,, Jin, H.,, Cheng, W., Qin, X,, Luo, Y., Liu, X,, et al. (2021). Cost-
effectiveness analysis of hemodialysis plus hemoperfusion versus hemodialysis alone

in adult patients with end-stage renal disease in China. Ann. Transl. Med. 9:1133.
doi: 10.21037/atm-21-1100

Wang, J. (2006). An empirical study on college students’ forgiveness psychology and
its influencing factors. (master’s thesis). Wuhan, CN: Central China Normal University.

Wang, J., Chen, Y., Wang, Y., and Liu, X. (2011). Revision and reliability and validity
analysis of the Posttraumatic Growth Inventory. Chin. J. Nurs. 26:3. (in Chinese).
doi: 10.3870/hlxzz.2011.14.026

Wu, Y., Zhang, H., Jiang, L., Liu, Z., Li, X,, Guo, B,, et al. (2025). Effects
of mindfulness meditation combined with progressive muscle relaxation on

Frontiersin

11

10.3389/fpsyq.2025.1680748

sleep disorders, anxiety, and depression in patients with sarcopenia undergoing
hemodialysis. Front. Psychiatry 16:1542028. doi: 10.3389/fpsyt.2025.1542028

Xie, Y. (1998). A preliminary study on the reliability and validity of the simplified
coping style questionnaire. Chin. J. Clin. Psychol. 6, 114-115. (in Chinese).

Yang, H., Qi, L., and Pei, D. (2024). Effect of psychosocial interventions for
depression in adults with chronic kidney disease: a systematic review and meta-
analysis. BMC Nephrol. 25:17. doi: 10.1186/s12882-023-03447-0

Ye, Y., Xie, Q., Sun, Y., Xu, J., Cheng, L., and Kong, L. (2025). Effects of interpersonal
relationships and forgiveness on post-traumatic growth in hemodialysis patients: a
cross-sectional study. BMC Nephrol. 26:212. doi: 10.1186/s12882-025-04141-z

Zahorcovd, L., Enright, R, and Halama, P. (2023). The effectiveness of
a forgiveness intervention on mental health in bereaved parents—a pilot
study. Omega J. Death Dying 87, 614-631. doi: 10.1177/003022282110
24479

Zegarow, P., Manczak, M., Rysz, J., and Olszewski, R. (2020). The influence of
cognitive-behavioral therapy on depression in dialysis patients—meta-analysis. Arch.
Med. Sci. 15:88019. doi: 10.5114/a0ms.2019.88019

Zhang, Q., and Cao, H. (2024). Relationships between dyadic coping, marital
adjustment, and post-traumatic growth in patients with maintenance hemodialysis
patients and their spouses. Front. Psychol. 15:1487355. doi: 10.3389/fpsyg.2024.14
87355

Zheng, L., Wang, Y., and Li, H. (2003). Application of the hospital anxiety
and depression scale in general hospitals. Shanghai arch. Psychiatry 15, 264-266.
doi: 10.3969/j.issn.1002-0829.2003.05.003

Zigmond, A. S., and Snaith, R. P. (1983). The hospital anxiety and depression scale.
Acta Psychiatr. Scand. 67, 361-370. doi: 10.1111/j.1600-0447.1983.tb09716.x


https://doi.org/10.3389/fpsyg.2025.1680748
https://doi.org/10.1207/s15327965pli1501_01
https://doi.org/10.1111/j.1467-6494.2005.00311.x
https://doi.org/10.1159/000514550
https://doi.org/10.1080/03069885.2018.1527285
https://doi.org/10.21037/atm-21-1100
https://doi.org/10.3870/hlxzz.2011.14.026
https://doi.org/10.3389/fpsyt.2025.1542028
https://doi.org/10.1186/s12882-023-03447-0
https://doi.org/10.1186/s12882-025-04141-z
https://doi.org/10.1177/00302228211024479
https://doi.org/10.5114/aoms.2019.88019
https://doi.org/10.3389/fpsyg.2024.1487355
https://doi.org/10.3969/j.issn.1002-0829.2003.05.003
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	Effectiveness of a forgiveness-based intervention to promote post-traumatic growth in hemodialysis patients: an experimental controlled study
	Introduction
	Methods
	Study design and participants

	Intervention
	Control group
	Forgiveness-based intervention
	Outcomes and measurements
	Socio-demographic and hemodialysis-related characteristics
	Primary outcome
	Secondary outcome
	Data analysis
	Ethics

	Results
	Baseline comparisons
	Posttraumatic growth
	Forgiveness
	Coping style
	Anxiety and depression
	Physiological indicators


	Discussion
	Conclusions
	Limitations
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Correction note
	Generative AI statement
	Publisher's note
	Supplementary material
	References


	Button1: 
	Button2: 
	Button3: 
	Button4: 
	Button5: 


