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Abstract
Objective

To evaluate the impact of shared decision-making (SDM)-based decision aids on decision regret,
treatment adherence, and clinical outcomes in patients with end-stage renal disease (ESRD) choosing
dialysis modalities, and to explore the relationship between decision regret and treatment behavior.

Methods

A multi-center randomized controlled trial design was employed. Three hundred ESRD patients meeting
inclusion criteria from the peritoneal dialysis centers of three tertiary hospitals, selected from August 1,
2024, to March 31, 2026, were randomly divided into an experimental group (n = 150) and a control group
(n =150). The experimental group received at least 30 minutes of structured dialogue using a decision
aid by nurses, with preferences recorded. The control group received routine alternative treatment
information and assessment. Follow-up was conducted at 1 month and 3 months to compare decision
regret between the two groups. Patients were grouped by decision regret level to analyze
performance/theoretical test scores, medication adherence, clinical indicator achievement rates, and
psychological burden.

Results

Follow-up at 1 month revealed significantly lower decision regret in the experimental group compared to
the control group (mild regret: 111 vs. 77 cases; severe regret: 7 vs. 27 cases; x2=20.42, P<0.001). As
decision regret increased, patients' operational and theoretical test scores decreased, and achievement
rates for anemia, albumin, potassium, phosphorus, and blood pressure significantly decreased. Fear of
disease progression and caregiver burden also significantly increased (all P < 0.05).

Conclusion

Nurse-patient shared decision-making can significantly reduce decision regret in ESRD patients choosing
dialysis modalities. Decision regret is an important factor affecting treatment adherence and clinical
outcomes in peritoneal dialysis patients. It is recommended to incorporate SDM tools into clinical
pathways to improve patients' self-management abilities and long-term prognosis.

1. Introduction

End-stage renal disease (ESRD), as a major public health challenge that is continuously growing
worldwide, imposes an increasingly heavy disease burden, posing severe challenges to individual
patients, their families, and healthcare systems[1-2].As the global prevalence of ESRD continues to rise,
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the demand for renal replacement therapy (RRT) has also increased sharply. Currently, peritoneal dialysis
(PD) and hemodialysis (HD) are the two main long-term dialysis modalities, which have not shown
significant differences in long-term survival rates and are clinically equivalent in efficacy[1-3].However,
the two treatment modalities differ fundamentally in terms of treatment setting, mode of operation, time
flexibility, and impact on patients' daily lives: PD is typically performed independently by patients at
home, offering greater autonomy and convenience in daily life; whereas HD requires regular visits to a
dialysis center and relies on professional medical equipment and personnel for implementation[1].This
difference not only affects patients' treatment experience but also profoundly impacts multiple
dimensions such as their social roles, occupational function, and psychological adaptation. As a result,
patients develop different psychological experiences and decision-making feelings when selecting and
long-term accepting treatment. Therefore, when choosing between two dialysis modes with comparable
efficacy, patients' subjective decision-making experience and subsequent psychological adaptation have
become increasingly important topics of focus in the field of clinical decision support.

Decision regret refers to the negative cognitive and emotional experience a patient has regarding their
medical decision after the fact. Essentially, it is a psychological reaction based on counterfactual
thinking, which may involve regret about multiple aspects of the decision-making process, the chosen
option, and the treatment outcome[4].Previous studies have confirmed that decision regret is prevalent
in clinical fields such as oncology and surgery, and is significantly associated with poorer patient quality
of life, increased psychological distress, and decreased treatment satisfaction[5-6].However, there is
little research in the field of dialysis.

In the field of dialysis, decision regret is a common and non-negligible negative psychological experience
following the choice of a dialysis modality, with its core being patients' feelings of regret or guilt over the
treatment decisions they have made[7-8].Existing evidence indicates that decision regret among dialysis
patients varies significantly, with reported rates ranging from less than 10% to over 60%. This variability
may reflect differences in population characteristics, adequacy of information acquisition, and levels of
decision support[8].It is important to note that decisional regret is not an isolated emotional state but is
closely associated with a range of adverse clinical outcomes. Studies show that patients who
experience regret are more likely to hold negative attitudes toward treatment, exhibit significantly lower
treatment satisfaction, have poorer medication adherence, and suffer noticeable impairments in quality
of life[9].

Although PD and HD are generally comparable in terms of clinical efficacy and long-term survival rates,
most patients lack systematic and adequate educational support when making treatment decisions.
Studies have shown that a significant proportion of patients have insufficient knowledge about dialysis
modalities, and some even hold misconceptions and concerns regarding PD[10].aditional educational
models focus on unidirectionally conveying objective comparisons of the advantages and disadvantages
of PD and HD to patients, informing them about differences between the two approaches, survival rates,
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and complication risks through standardized processes. However, this model has significant limitations
in practice. Specifically, it overlooks the value preferences of patients as independent individuals, their
family support networks, and their self-efficacy in disease management. Previous studies have indicated
that existing educational strategies often leave patients feeling overwhelmed and uncertain upon
returning home, and clinical staff also report that educational materials lack attention to patients'
emotional and social dimensions[11-12].Furthermore, this proselytizing model, which lacks personalized
integration, may further exacerbate decision regret patients experience after making choices, as they fail
to make decisions aligned with their long-term life plans based on a full understanding of their own
situation and the match between their condition and treatment[13].

In recent years, the concept of patient-centered shared decision-making has increasingly gained
attention. Its core lies in promoting patients' deep understanding of treatment options and expression of
preferences through structured decision aids and communication strategies, thereby improving decision
quality. Although shared decision-making has been widely validated in chronic disease areas such as
oncology and cardiovascular diseases, its application value in ESRD patients' dialysis modality selection
remains insufficiently confirmed. More importantly, the decision-making process for dialysis modality in
ESRD patients is not a one-time event; their subsequent self-management ability, medication adherence,
and fear of prognosis may be profoundly influenced by the quality of the initial decision-making
process[14-15].This study effectively integrates standardized decision aid tools with systematic
communication skills training to enable the consistent and uniform implementation of decision support
interventions in multi-center clinical practice.

2. Materials and Methods

2.1 Study Design and Participants

A multi-center, prospective, parallel randomized controlled trial design was adopted. From August 1,
2024, to March 31, 2026, 300 ESRD patients meeting the inclusion criteria were recruited from PD
centers of three tertiary hospitals. Inclusion criteria were: (1) Age = 18 years; (2) Confirmed ESRD
(estimated glomerular filtration rate < 15 mL/min/1.73m?) with indications for renal replacement therapy;
(3) No prior permanent dialysis access established; (4) Intact cognitive ability and ability to
communicate in Chinese; (5) Voluntary participation and signed written informed consent. Exclusion
criteria were: (1) Prior kidney transplantation or maintenance dialysis; (2) Severe mental iliness or
cognitive impairment; (3) Concurrent malignancy or life expectancy < 12 months; (4) Participation in
other intervention clinical trials; (5) Contraindications to both PD and HD

2.2 Randomization and Blinding

Eligible patients were randomly assigned in a 1:1 ratio to either the experimental group (n=150) or the
control group (n=150). The random sequence was generated by an independent statistician using a
computer-generated random number table produced with SPSS 26.0 (IBM Corp., Armonk, NY, USA), who
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was not involved in patient recruitment or intervention implementation. Allocation concealment was
achieved through sequentially numbered, opaque envelopes.

2.3 Implementation Method

experimental group, PD specialist nurses conducted structured dialogues of at least 30 minutes with
patients who had undergone a 40-hour standardized training program. This training included decision
coaching techniques, communication skills, and standardized use of decision aids. The decision aids
comprised visualizations of the pros and cons of PD versus HD, risk-benefit comparison charts, and
patient preference questionnaires. During these dialogues, patient values, social support status, and self-
management willingness were meticulously documented using standardized recording forms.
Subsequently, personalized recommendations were provided based on the patient's clinical profile—
including comorbidities, residual renal function, vascular access condition, and living situation—
integrated with their expressed preferences. Patients in this group also received a decision-making
manual for home reference and were encouraged to discuss treatment options with their families.In the
control group, nurses explained the pros and cons of PD and HD in a traditional standardized manner.
Treatment modality was determined after assessment using an alternative therapy evaluation form,
without employing structured decision support tools or personalized exploration of values.

The primary outcome measure was the Decision Regret Scale (DRS) score 1 month after catheter
placement. The DRS consists of 5 items rated on a 5-point Likert scale (1 = strongly agree, 5 = strongly
disagree), with item scores converted to a 0-100 point scale (higher scores indicating greater regret).
Based on validated cutoff values, 0—-25 points were classified as mild regret, 26—50 points as moderate
regret, and >50 points as severe regret.

Secondary outcome measures included: (1) Decision satisfaction, assessed 1 month after catheter
placement using a 6-item Satisfaction With Decision (SWD) scale; (2) Knowledge and skill assessment,
evaluated at discharge via a standardized test covering PD related knowledge (theoretical, 0—100 points)
and catheter care skills (practical, 0—100 points); (3) Clinical target achievement rate 3 months after
catheter placement, including anemia (hemoglobin 110-120 g/L), albumin (=35 g/L), potassium (3.5—
5.5 mmol/L), phosphorus (1.13-1.78 mmol/L), and blood pressure (systolic 90-140 mmHg and diastolic
60-90 mmHg); (4) Fear of Progression Questionnaire-Simplified Form (FoP-Q-SF) score at 3 months,
consisting of 12 items rated on a 5-point Likert scale (total score 12-60, with higher scores indicating
greater fear); and (5) Zarit Caregiver Burden Interview (ZBI) score at 3 months, consisting of 22 items
rated on a 5-point Likert scale (0—88 points, with higher scores indicating greater caregiver
burden).Using SPSS 26. For continuous data, normality is tested with a t-test; non-normal data uses the
Mann-Whitney U test. For categorical data, chi-square or Fisher's exact test is employed. Effect sizes are
calculated, and statistical significance is determined at P < 0.05.(Table 1)

3. Result
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3.1 Baseline Characteristics

The experimental and control groups were well balanced at baseline. No statistically significant
differences were observed in demographic or clinical characteristics between the two groups (all P >
0.05), confirming that randomization was successful (Table 2).

3.2 Primary Outcome: Decision Regret at 1 Month

One month after catheter placement, decision regret was significantly lower in the experimental group
than in the control group. The experimental group had a significantly higher proportion of patients with
mild regret (111/150, 74.0% vs. 77/150, 51.3%) and a significantly lower proportion with severe regret
(7/150, 4.7% vs. 27/150, 18.0%). Accordingly, the moderate regret category included 32 experimental
patients and 46 control patients. The overall difference in regret distribution was statistically significant
(x2=20.42,P <0.001).ETable 3K

3.3 Secondary Outcomes According to Regret Severity

When all patients were stratified by decision regret severity (mild, moderate, severe), a consistent dose—
response relationship was observed.Both theoretical (0—100) and practical (0—100) test scores
decreased significantly as decision regret increased (P < 0.05), indicating poorer PD related knowledge
and catheter care skills in patients with higher regret.liTable 4iThe proportion of patients with low
adherence (<6 points) increased with regret severity. The 3-month composite target achievement rate
declined progressively. Significant decreases were observed in the proportions of patients meeting
targets for anemia (hemoglobin 110-120 g/L), albumin (=35 g/L), potassium (3.5-5.5 mmol/L),
phosphorus (1.13-1.78 mmol/L), and blood pressure (systolic 90-140 mmHg and diastolic 60-90
mmHg) (all P < 0.05).Fear of progression and caregiver burden: Both FoP-Q-SF scores (12-60) and ZBI
scores (0—-88) increased significantly with higher regret severity, indicating greater fear of disease
progression and higher caregiver burden (all P < 0.05).0Table 5[.

4. Discussion

Decision regret is a common psychological distress experienced by end-stage renal disease patients
after choosing a dialysis modality. Previous studies have shown that insufficient patient involvement in
the decision-making process for dialysis modalities is closely associated with an increased risk of
subsequent decision regret. Although the concept of shared decision-making has been widely promoted,
previous research has primarily focused on the role of decision aids in improving decisional conflict and
knowledge levels[16-18].This study, through a multicenter, prospective randomized controlled trial
design, first confirmed that structured nurse-patient dialogue interventions based on decision aids can
significantly reduce decision regret among patients with end-stage renal disease after making dialysis
modality decisions. This finding provides new evidence-based support for clinical nursing practice. In
this study, structured decision support tools were integrated with individualized value exploration into the
dialysis modality selection process for patients with end-stage renal disease. The results showed that
this intervention strategy had positive effects in reducing decision regret, improving decision
satisfaction, and enhancing multiple clinical outcomes.
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The comprehensive improvement of the intexperimental group in secondary outcome measures such as
decision satisfaction, mastery of dialysis-related knowledge, operational skill assessment, and
medication adherence further confirms the clinical value of decision support strategies based on
individualized values exploration[19].When patients make treatment choices after fully understanding
the pros and cons of different dialysis methods and their compatibility with their own lifestyle, they often
have stronger acceptance of the treatment plan and intrinsic motivation, which is more likely to translate
into consistent adherence in daily treatment[20].In the study, which involved systematic exploration of
patients' values, social support status, and willingness for self-management through structured dialogue,
reinforced a behavioral intervention focused on ‘informed-consensual-engagement.’ This ultimately
confirmed significant advantages of the experimental group in knowledge acquisition, operational skills,
and medication adherence. Patients who received systematic decision-support education showed
significantly improved self-efficacy regarding dialysis treatment. They were more proactive in
participating in catheter care and complication prevention, thereby exerting a profound positive impact
on their long-term disease management trajectory[21-23].

The intervention designed in this study integrates standardized decision aids with a systematic
exploration of individual patient characteristics, forming a more comprehensive methodological
approach at the implementation level of decision support. The outcome evaluation simultaneously
incorporates multiple dimensions such as decision satisfaction, knowledge and skills, medication
adherence, clinical target achievement rate, psychological status, and caregiver burden, establishing a
relatively complete effect evaluation system for the study. Notably, the core value of decision support
intervention lies not only in optimizing the immediate decision-making experience but also in improving
long-term treatment behaviors and clinical outcomes by enhancing patients' disease-related knowledge
and self-management efficacy. Regarding medication adherence, existing studies have shown that non-
adherence to medication among kidney transplant recipients is closely related to treatment beliefs and
the decision-making process, suggesting that decision support may promote the establishment of
adherence behaviors by improving patients' understanding and acceptance of treatment regimens[23-
24].Choosing a dialysis modality for patients with ESRD is a complex medical decision-making process
that involves balancing risks and benefits at the medical level, and more profoundly impacts their future
quality of life and lifestyle[25-27].Previous studies have shown that HD and PD are medically equivalent
in terms of clinical outcomes. However, there are significant differences in patients' psychological
acceptance, self-management needs, and lifestyle adaptability between these two modalities. Although
clinical guidelines recommend providing comprehensive pre-dialysis education for ESRD patients to
support their decision-making, traditional educational models often focus on one-way transmission of
medical information, failing to adequately address individual patients' values, life circumstances, and
psychological needs[28-29].

5.Clinical Practical Significance

At present, how to reduce post-decision regret in the selection of dialysis modalities through optimized
decision support strategies remains a clinical issue that requires in-depth exploration. The value of visual
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information presentation in decision aids for shared decision-making between healthcare providers and
patients has received widespread attention. Previous studies have shown that decision aids, through
structured visual elements such as pros-and-cons charts and risk-benefit comparisons, can transform
complex medical information into forms more easily cognitively processed by patients, thereby
effectively reducing decisional conflict and improving decision quality[30].In medical communication
practice, quantitative presentation methods significantly enhance patients' self-reported understanding
and decision-making confidence compared to qualitative descriptions, with this advantage being
particularly pronounced in clinical contexts involving risk trade-offs[31].

6.Limitations of the study

The study has several limitations that warrant further exploration. Firstly, the research sample was
limited to peritoneal dialysis centers in three tertiary hospitals. Although a multi-center design was
employed to enhance sample representativeness, the regional distribution and homogeneity of medical
standards among participating centers may restrict the generalizability of the study conclusions to
broader clinical contexts. Additionally, decision regret, as a patient-centered subjective evaluation metric,
often evolves non-linearly; early experiences and long-term feelings may exhibit significant differences.
Existing studies have shown that there may be dynamic changes between the degree of decision regret
experienced by patients shortly after choosing a renal replacement therapy modality and their
subsequent long-term adaptation status[32].This time-dependent nature suggests that evaluation results
at a single point in time may have certain limitations[33-36].

Abbreviations

SDM shared decision-making

ESRD End-stage renal disease

RRT renal replacement therapy

PD peritoneal dialysis

HD hemodialysis

DRS Decision Regret Scale

SWD Satisfaction With Decision
FoP-Q-SF Questionnaire-Short Form

ZBI Zarit Caregiver Burden Interview
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Table 1 Outcome Evaluation Tool Table for Peritoneal Dialysis Catheter Placement
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Outcome
Category

Primary
Outcome

Secondary
Outcomes

Specific
Indicator

Decision
regret

1. Decision
satisfaction

2. Knowledge
and skills

3. Clinical
target
achievement
rate

4. Fear of
progression

5.Caregiver
burden

Assessment
Tool / Method

Decision Regret
Scale (DRS)

Satisfaction
With Decision
(SWD) scale

Standardized
test (theoretical
+ practical)

Laboratory tests
and blood
pressure
measurement

Fear of
Progression
Questionnaire-
Short Form
(FoP-Q-SF)

Zarit Caregiver
Burden
Interview (ZBI)

Assessment
Timepoint

Tmonth after
catheter
placement

Tmonth after
catheter
placement

At discharge

3months
after
catheter
placement

3months
after
catheter
placement

3months
after
catheter
placement

Scoring & Criteria

5 items; 5-point Likert scale (1 =
strongly agree, 5 = strongly
disagree); item scores
converted to a 0-100

scale. Classification: 0-25 =
mild regret; 26—-50 = moderate
regret; >50 = severe regret.

6 items; scored according to the
original scale rules; higher
scores indicate greater
satisfaction.

Theoretical (PD/HD-related
knowledge) 0—100 points;
practical (catheter care skills)
0-100 points; higher scores
indicate better performance.

All 5 of the following targets met
simultaneously: Hemoglobin
110-120 g/L; Albumin =35 g/L;
Potassium 3.5-5.5 mmol/L;
Phosphorus 1.13-1.78 mmol/L;
Blood pressure: systolic 90-140
mmHg and diastolic 60-90
mmHg.

12 items; 5-point Likert scale;
total score 12-60; higher scores
indicate greater fear.

22 items; 5-point Likert scale;
total score 0—88; higher scores
indicate greater caregiver
burden.

Statistical Analysis Notes (SPSS 26)

Continuous variables: normality tested first; normally distributed data analyzed by independent-
samples t-test; non-normally distributed data analyzed by Mann-Whitney U test.

Categorical variables: analyzed by chi-square test or Fisher's exact test.

Effect sizes are calculated; statistical significance is set at P < 0.05.

Table 2. Baseline characteristics of the two groups
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Variable Experimental group Control group Statistic P
(n=150) (n=150) value

Male, n (%) 78 (52.0) 80 (53.3) x2=0.054 0.817

Age (years), mean + SD 52.4+12.3 53.1+13.0 t=0.490 0.625

BMI (kg/m2), mean + SD 235132 23.8+3.5 t=0.790 0.431

Education level, n (%) x?=0.230 0.892

Junior high school or below 45 (30.0) 48 (32.0)

High school / vocational 60 (40.0) 57 (38.0)

school

College or above 45 (30.0) 45 (30.0)

Annual household income, n ¥x?=0.160 0.923

(%)(RMB)

<50,000 yuan 50 (33.3) 52 (34.7)

50,000-100,000 yuan 65 (43.3) 62 (41.3)

>100,000 yuan 35(23.3) 36 (24.0)

Diabetes mellitus, n (%) 55 (36.7) 58 (38.7) x?=0.130 0.720

Hypertension, n (%) 98 (65.3) 95 (63.3) x?=0.130 0.716

Baseline hemoglobin (g/L), 98.6 +15.2 99.1+14.8 t=0.290 0.772

mean + SD

Serum potassium (mmol/L), 48+0.6 4.7+0.7 t=1.350 0.179

mean + SD

Serum phosphorus (mmol/L), 1.65+0.45 1.68 + 0.50 t=0.540 0.589

mean + SD

Fear of progression score, 32.5+84 33.2+9.1 1=0.690 0.492

mean + SD

Caregiver burden score, mean 28.4+10.2 29.1+11.0 t=0.570 0.570

+SD

Medication adherence score, 6.2+1.1 6.1+1.2 t=0.690 0.490

mean + SD

Note: Continuous variables are presented as mean + SD and were compared using the independent-
samples t-test; categorical variables are presented as n (%) and were compared using the chi-square
test. P < 0.05 was considered statistically significant.
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Table 3. Comparison of decision regret between the two groups at 1 month after intervention

Group N Mild regret, n (%) Moderate regret, n (%) Severe regret, n (%)
Experimental group 150 111 (74.0) 32(21.3) 7(4.7)
Control group 150 77 (51.3) 46 (30.7) 27 (18.0)

Note: x2 = 20.42, df = 2, P < 0.001. Data are presented as n (%).

Table 4. Comparison of assessment scores after catheter placement and 1 month after discharge
among patients with different levels of decision regret

Indicator Mild regret group Moderate regret Severe regret
(n=189) group (n=78) group (n=33)

Practical skill score — after 05+2.1 96+1.1 95+1.7

catheter placement

Practical skill score = 1 month 96+1.9 93+1.6 83+1.3

after discharge

Paired t-test (P>0.05) (P<0.05) (P<0.01)

Theoretical score — after 08+1.8 98+1.3 08+1.1

catheter placement

Theoretical score — 1 month 95+1.3 92+2.2 90+1.6
after discharge

Paired t-test (P>0.05) (P<0.05) (P<0.01)

Note: Data are presented as mean + SD. P values were derived from paired t-tests comparing scores
between the two time points within each group.

Table 5. Comparison of fear of disease progression and caregiver burden among patients with different
levels of decision regret

Indicator Mild regret group Moderate regret Severe regret P
(n=189) group (n=78) group (n=33) value

Fear of progression 26.516.3 38.2+7.1 52.415.8 <0.001

(FoP-Q-SF)

?are)giver burden 22.4+8.1 36.5+9.2 58.7+10.4 <0.001

ZBI
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Note: Data are presented as mean + SD. FoP-Q-SF = Fear of Progression Questionnaire-Short Form; ZBI =
Zarit Caregiver Burden Interview. P values were derived from one-way ANOVA or Kruskal-Wallis test as
appropriate.
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