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Objective: To evaluate the effectiveness of a continuity-of-care model based on empowerment theory in patients with upper urinary
tract calculi undergoing postoperative double-J stent placement.

Methods: A retrospective study was conducted on 124 patients treated from February 2024 to April 2025. Patients were assigned to
a control group (routine nursing, n = 62) or an Intervention group (empowerment-based continuity care, n = 62). Compliance behavior,
self-care ability (ESCA), self-efficacy (GSES), quality of life (WHOQOL-BREF), postoperative complications, and nursing satisfac-
tion (NSNS) were compared between groups.

Results: The Intervention group showed higher compliance (91.94% vs 79.03%, P < 0.05). Post-intervention ESCA, GSES, and
WHOQOL-BREF scores improved in both groups, with greater gains in the Intervention group (P < 0.05). Complication incidence was
lower in the Intervention group (4.84% vs 16.13%, P < 0.05), and nursing satisfaction was higher (95.16% vs 82.26%, P < 0.05).
Conclusion: Empowerment-based continuity care significantly enhances self-care ability, adherence behavior, self-efficacy, and
quality of life in postoperative double-J stent patients, while reducing complications and improving nursing satisfaction. This model
supports patient-centered care and promotes active patient participation.

Project: Construction of an Empowerment Theory Model for Risk Prediction of Elderly Patients with Double-J Stent (Project
No. 20250979).
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Introduction

Upper urinary tract calculi are among the most common diseases of the urinary system, characterized by high incidence,
high recurrence rate, and frequent complications. If not treated promptly, they may lead to ureteral stricture, hydrone-
phrosis, infection, or even renal function impairment.'” With the advancement of minimally invasive urological
techniques, procedures such as percutaneous nephrolithotomy (PCNL) and flexible ureteroscopic lithotripsy (fURS)
have become routine treatments for upper urinary tract calculi.** To prevent postoperative ureteral edema, stricture, and
to promote drainage, patients often require temporary double-J stent placement. Although the necessity of this procedure
has been widely recognized, postoperative discomfort related to the stent (such as lumbar and abdominal pain, urinary
frequency and urgency, hematuria, and foreign body sensation) and potential complications (infection, difficulty in
discharge, etc.) negatively impact recovery and quality of life.>® Currently, after discharge, many patients still lack
systematic guidance and nursing support, leading to suboptimal self-management of the stent, insufficient awareness of
postoperative complications, and poor follow-up compliance.” Traditional nursing models mainly focus on inpatient
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education and routine care; while nurses provide comprehensive pre- and postoperative instruction, they often lack
structured, individualized post-discharge continuity interventions to meet patients’ multi-level recovery needs.”

Empowerment theory, originating from psychology and sociology, emphasizes shifting individuals from passive
acceptance to active management through information support, skills training, and confidence building. Although most
studies have applied this theory to chronic conditions, emerging evidence indicates its effectiveness in acute and short-
term clinical contexts, such as postoperative recovery and acute symptom management.”'* Its core lies in stimulating
personal potential, enhancing health-related awareness, control, and decision-making ability, thereby promoting active
participation in treatment and recovery. Based on this background, this study, guided by empowerment theory, con-
structed a systematic, staged, and personalized continuity care program for patients undergoing postoperative double-J
stent placement. By comparing outcomes such as compliance behavior, self-care ability, self-efficacy, quality of life,
complications, and nursing satisfaction between patients receiving empowerment-based continuity care and those
receiving routine nursing, the study aims to evaluate the value and feasibility of this intervention and provide
a theoretical basis for clinical nursing practice in urology.

Materials and Methods
Study Subjects and Design

This was a single-center retrospective controlled study. A retrospective analysis was conducted on the nursing intervention
data of patients who underwent surgical treatment for upper urinary tract calculi with postoperative double-J stent placement
in the Department of Urology of our hospital from February 2024 to April 2025. A total of 124 patients meeting the inclusion
criteria were enrolled. (1) Inclusion criteria: O Age 18-75 years, regardless of gender; @ Clear preoperative imaging
diagnosis of upper urinary tract calculi and underwent minimally invasive stone removal procedures such as percutaneous
nephrolithotomy or ureteroscopic lithotripsy; 3 Postoperative double-J stent placement with a duration of >2 weeks; @
Normal communication ability and basic reading comprehension, able to cooperate in completing questionnaire assessments;
(® Voluntary participation in the study and signed informed consent. (2) Exclusion criteria: @ Combined with severe cognitive
impairment, mental illness, or inability to comply with follow-up; @ Combined with urinary malignancy, severe infection,
renal failure, or other severe underlying diseases; 3) Severe pre-existing urinary dysfunction (examples include chronic
urinary retention, neurogenic bladder, obstructive uropathy, or significant bladder dysfunction) or urogenital malformation
before stent placement; @ Interrupted nursing follow-up due to patient relocation, communication difficulties, or incomplete
data during the study intervention. Patients were divided into two groups according to the actual nursing intervention received:
Control group (n = 62): received routine follow-up and health guidance nursing after discharge; Intervention group (n = 62):
received continuity care intervention guided by empowerment theory after discharge. This study was approved by the Medical
Ethics Committee of Affiliated Hospital of Hebei University of Engineering (Approval No. 2024[K]069) and was conducted
in strict accordance with the ethical principles of the Declaration of Helsinki.

Nursing Intervention Methods

Control Group

Patients in the control group received basic care and routine health education during hospitalization. The content
included: Preoperative guidance: Introduction to the surgical method, expected postoperative symptoms (eg, transient
hematuria and mild urinary irritation), dietary precautions, and psychological support to help alleviate anxiety.
Postoperative health education: Before discharge, the responsible nurse provided verbal instructions focusing on
hydration management, appropriate physical activity, infection prevention, follow-up procedures, and self-monitoring
of the double-J stent. Follow-up reminders: Routine telephone reminders were provided to inform patients of regular
postoperative check-ups and scheduled stent removal. The frequency was not fixed and depended on medical orders.

Intervention Group

Patients in the intervention group received a structured continuity care intervention guided by empowerment theory in
addition to routine care. Before the intervention, a continuity care team was established. All team members received
unified training to ensure consistency in theoretical understanding and service delivery. A standardized workflow,
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supervision mechanism, and emergency response protocol were developed to ensure timely guidance for patients with
urgent symptoms. Although PCNL and fURS differ in surgical approach, their postoperative double-J stent-related care
and follow-up requirements are clinically consistent, including hydration guidance, symptom monitoring, infection
prevention, and scheduled stent removal. Therefore, the same follow-up protocol was applied to both groups of patients.
The continuity care consisted of the following components:

(1) Pre-discharge phase: Assessment and initial empowerment activation: (O Nursing needs assessment: On post-
operative days 1-2, the responsible nurse conducted standardized one-on-one assessments to evaluate patients’
baseline health knowledge, psychological state, education level, family support, and self-management ability.
These findings formed the basis for individualized intervention planning. @ Personalized education: Based on
the assessment, tailored education was provided using illustrated manuals, nursing animations, and demonstra-
tion models. The key content included: Function and precautions of the double-J stent; Monitoring of expected
postoperative symptoms (eg, transient hematuria, mild urgency, dysuria); Identification of true early complica-
tions (eg, fever, worsening flank pain, severe hematuria, signs of infection); Hydration and diet management;
Recording of urination and daily symptoms; Emotional and stress-relief techniques. ® Guidance for family
involvement: Family involvement is not routinely implemented in all urological perioperative care. In this
program, families were formally educated and assigned structured roles to support daily care and emotional
management, establishing a coordinated “medical staff—patient—family” model.

(2) Post-discharge phase: Continuity case management: (D Multi-channel information support: A “Nursing
Empowerment WeChat Group” was established for remote communication. The nursing team regularly updated
multimedia materials including educational videos, hydration/exercise reminders, FAQs, case sharing, and online
assessments to improve comprehension and engagement. @ Scheduled telephone follow-ups: Follow-up assess-
ments were conducted at week 1, week 2, week 4 after surgery, and one week after stent removal. Assessment
content included: Adaptation to the stent; Hydration behavior; Urination pattern; Recognition of warning

symptoms; Psychological status; Execution of self-care behaviors. Management of mild conditions: Symptoms
such as transient hematuria, mild bladder irritation, light flank soreness, and mild dysuria, which are considered
normal postoperative reactions, were managed through telephone guidance with emphasis on hydration and
monitoring. Management of possible complications: Fever, severe flank pain, worsening hematuria, unbearable
urinary symptoms, suspected stent migration, or signs of infection required prompt hospital visit according to the
established emergency response protocol. 3 Individualized goal management: Stage-specific goals (eg, achiev-
ing hydration targets, accurate symptom recording, timely recognition of warning signs) were set and revised at
each follow-up. Patients kept a “health diary” documenting water intake, urination, symptoms, and emotional
status. A simple reward mechanism was used to enhance motivation and self-efficacy. @ Psychological and
behavioral support: Regular psychological counseling was provided to address anxiety, irritation from stent-
related discomfort, and sleep or lifestyle disruptions. The purpose of guiding patients to develop positive
expectations was not to alter surgical outcomes or determine stent-removal timing, but to: improve adherence
to hydration and self-monitoring, reduce unnecessary fear or avoidance of movement, promote early recognition
of complications, enhance rehabilitation engagement.

(3) Follow-up and stent removal phase: Handover, evaluation, and feedback: O Advance reminders: Patients were
reminded 2-3 days in advance to attend hospital follow-up and stent removal to avoid missed appointments. (2)

Nursing handover report: The responsible nurse summarized the patient’s continuity-care process (eg, follow-up
records, diary data, abnormal symptoms) and provided a written handover to clinical staff. 3 Post-removal
evaluation: Within one week after stent removal, the nurse conducted a final evaluation and provided recommen-
dations for further rehabilitation and long-term health management.

(4) Additional explanation of workforce and cost: On average, each patient required approximately 15-30 minutes of
nursing staff time per week, including telephone follow-ups, data recording, preparation of educational materials,
and case management. These time and labor costs were borne by the continuity care team and did not increase
patients’ financial burden.
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Observation Indicators

Medication Adherence Behaviors

Evaluated based on patients’ adherence to postoperative medication, regular follow-ups, timely stent removal, and dietary
control. Evaluation criteria include: complete adherence (fully following medication regimen, review schedule, and lifestyle
recommendations), partial adherence (non-adherence <5 times during the entire care period), and non-adherence (non-
adherence >5 times during the care period). Adherence rate = (complete adherence + partial adherence)/total cases x 100%.

Self-Care Ability Assessment

Conducted Before and After intervention using the Exercise of Self-Care Agency Scale (ESCA, Cronbach’s o = 0.813,
validity = 0.832).'" Although patients after PCNL or fURS remain in an acute postoperative phase, assessing self-care
ability is still clinically meaningful, as appropriate hydration, symptom monitoring, early complication recognition, and
timely follow-up participation are essential for recovery during this period. The ESCA evaluates four dimensions—self-
concept, self-care responsibility, self-care skills, and health knowledge. Total score is 172 points; higher scores indicate
stronger self-care ability.

Self-Efficacy Assessment

Conducted Before and After intervention using the General Self-Efficacy Scale (GSES, Cronbach’s a = 0.841, validity =
0.802).'% In acute postoperative recovery, self-efficacy strongly influences patients’ confidence in managing discomfort,
adhering to hydration and activity guidance, and performing self-monitoring behaviors. Therefore, evaluating self-
efficacy is relevant and beneficial in this clinical context. The GSES contains 10 items, scored on a 1-4 scale, with
total scores ranging from 10—40. Higher scores represent stronger self-efficacy.

Quality of Life Assessment

Conducted Before and After intervention using the WHOQOL-BREF (Cronbach’s a = 0.854, validity = 0.822),"
covering physical, psychological, social, and environmental domains. Total score is 100; higher scores indicate better
quality of life.

Postoperative Complications

Postoperative symptoms such as transient hematuria and mild bladder irritation are generally regarded as expected
physiological reactions following ureteroscopic or percutaneous nephrolithotomy procedures rather than true complica-
tions. Therefore, in this study, only clinically significant events requiring medical intervention—such as urinary tract
infection, severe or persistent hematuria, obvious bladder irritation symptoms affecting daily life, and double-J stent
displacement/slippage—were recorded as postoperative complications. Complication rates were uniformly evaluated by
the hospital’s clinical team.

Nursing Satisfaction

Assessed using the Newcastle Satisfaction with Nursing Scale (NSNS, Cronbach’s a = 0.815, validity = 0.782)."
Nursing satisfaction is an important indicator of the quality of continuity care, as it reflects patients’ perceptions of
communication, responsiveness, emotional support, and service coordination—key components that directly influence
adherence, anxiety reduction, and overall recovery experience. The scale includes 19 items scored using a 5-point Likert
scale. Satisfaction is classified as: very satisfied (=76 points), satisfied (57-75 points), average (3856 points), and
dissatisfied (<38 points). Total satisfaction rate = (very satisfied + satisfied)/total cases x 100%.

Statistical Methods

GraphPad Prism 8 was used for data visualization, and SPSS 25.0 for statistical analysis. Categorical data were expressed
as n (%) and analyzed with y’-test. Continuous data were expressed as (¥ & s), with independent sample -test used for
between-group comparisons and paired #-test for within-group comparisons. P < 0.05 was considered statistically
significant.
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Table | Comparison of General Data Between the Two Groups (X £ s, n [%])

Control (n = 62) | Intervention (n = 62) | tix’ P
Gender - - 0.134 | 0.714
Male 38 (61.29%) 36 (58.06%) - -
Female 24 (38.71%) 26 (41.94%) - -
Age (years) 48.65 + 10.82 49.03 £ 11.07 0.193 | 0.847
Stone Location - - 0.130 | 0.718
Renal Calculi 27 (43.55%) 29 (46.77%) - -
Ureteral Calculi 35 (56.45%) 33 (53.23%) - -
Surgical Method - - 0.138 | 0.710
Percutaneous Nephrolithotomy 22 (35.48%) 24 (38.71%) - -
Ureteroscopic Lithotripsy 40 (64.52%) 38 (61.29%) - -
Education Level - - 0.129 | 0.719
High School and Below 33 (53.23%) 31 (50.00%) - -
College and Above 29 (46.77%) 31 (50.00%) - -

Results

Comparison of General Data Between Groups

There were no significant differences in gender, age, stone location, surgical method, or education level between the two
groups (P > 0.05), indicating comparability. See Table 1.

Comparison of Medication Adherence Behaviors Between Groups

In the control group (n = 62), 33 showed complete adherence, 16 partial adherence, and 13 non-adherence. In the
Intervention group (n = 62), 44 showed complete adherence, 13 partial adherence, and 5 non-adherence. The adherence
rate in the Intervention group (91.94%) was significantly higher than in the control group (79.03%) (P < 0.05). See
Figure 1.

Comparison of Self-Care Ability Between Groups
Post intervention, the scores for self-concept, self-care responsibility, self-care skills, and health knowledge improved in

both groups compared to Pre intervention, with greater improvement in the Intervention group (P < 0.05). See Figure 2.

Comparison of Self-Efficacy and Quality of Life Between Groups
Post intervention, GSES and WHOQOL-BREF scores increased in both groups compared to Pre intervention, with

greater improvement in the Intervention group (P < 0.05). See Figure 3.

*
I 1
Full compliance 53.23% Full compliance 70.97%
Partial compliance 25.81% Partial compliance 20 97%
Non-compliance 20 97% Non-compliance 8.06%
Control group Intervention group

Figure | Comparison of Medication Adherence Behaviors Between Groups [n (%)].
Note: Between-group comparison, *P < 0.05.
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Figure 2 Comparison of Self-Care Ability Between Groups (X + s, score).
Note: Compared with same group Pre-intervention, *P < 0.05; Between-group comparison, *P < 0.05.
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Figure 3 Comparison of Self-Efficacy and Quality of Life Between Groups (X + s, score).
Note: Compared with same group Pre-intervention, “P < 0.05; Between-group comparison, *P < 0.05.

Comparison of Postoperative Complication Rates Between Groups
The complication rate was significantly lower in the Intervention group (4.84%) compared to the control group (16.13%)
(P < 0.05). See Table 2.

Comparison of Nursing Satisfaction Between Groups
The overall nursing satisfaction rate was higher in the Intervention group (95.16%) than in the control group (82.26%) (P <0.05).
See Table 3.
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Table 2 Comparison of Postoperative Complication Rates Between Groups [n (%)]

Complication Type Control (n = 62) | Intervention (n = 62) x? P
Urinary Tract Infection 4 (6.45%) 1 (1.61%) - -
Hematuria 3 (4.84%) 1 (1.61%) - -
Bladder Irritation 2 (3.23%) 1 (1.61%) - -
Double-] Stent Displacement 1 (1.61%) 0 (0.00%) - -

Total Complication Rate 10 (16.13%) 3 (4.84%) 4.210 | 0.040

Table 3 Comparison of Nursing Satisfaction Between Groups [n (%)]

Satisfaction Level | Control (n = 62) | Intervention (n = 62) s P
Very Satisfied 21 (33.87%) 27 (43.55%) - -
Satisfied 30 (48.39%) 32 (51.61%) - -
Average 9 (14.52%) 3 (4.84%) - -
Dissatisfied 2 (3.23%) 0 (0.00%) - -

Total Satisfaction 51 (82.26%) 59 (95.16%) 5.153 | 0.023

Discussion
Double-J stent placement after upper urinary tract stone surgery is one of the common treatment measures in modern
urological surgery. Although this method effectively maintains postoperative drainage and reduces the incidence of
complications such as ureteral stricture and hydronephrosis, it can also trigger a series of discomfort symptoms, such as
frequent urination, urgency, lower abdominal distension and pain, hematuria, and foreign body sensation.'>"'® Moreover,
due to patients’ lack of knowledge regarding double-J stent management and poor adherence, the incidence of post-
operative complications remains high, making it difficult to ensure postoperative recovery and quality of life.!”
Therefore, there is an urgent need for scientific nursing interventions to improve patients’ postoperative management
ability and adherence behavior. Empowerment theory emphasizes the cultivation of patients’ self-efficacy and health
decision-making capacity, focusing on viewing the patient as the main agent of health management. By empowering
patients with knowledge, skills, and confidence, it guides them to actively participate in the entire process of disease
prevention, treatment, and rehabilitation.'®'® In this study, the continuity of care constructed based on empowerment
theory not only included health guidance after discharge but also relied on individualized intervention strategies,
integrating multiple methods such as follow-up management, psychological counseling, skills training, and information
feedback to facilitate a shift from “passive treatment reception” to “active self-management.” This intervention model
breaks through the limitations of traditional nursing services that are confined to the inpatient stage, establishing
a continuous and systematic nursing chain and providing solid support for patients’ postoperative recovery.””

The results of this study showed that patients in the Intervention group had significantly better adherence behavior
compared to the control group (91.94% vs 79.03%, P < 0.05), which is consistent with findings from previous related

2123 indicating that empowerment-based continuity of care can effectively improve patients’ compliance with

studies,
medical advice. On one hand, systematic health education and behavioral guidance increased patients’ understanding of
the disease,”* making them aware of the importance of standardized double-J stent management; on the other hand,
individualized home visits, WeChat follow-ups, and family care support enhanced patients’ sense of responsibility and
self-control, thereby strengthening their intrinsic motivation for self-management. In terms of self-care ability, the
Intervention group showed significantly better improvements in dimensions such as self-concept, sense of self-care
responsibility, self-care skills, and health knowledge compared to the control group (P < 0.05). This suggests that the
nursing intervention not only imparted the necessary operational skills but also emphasized the process of cognitive and
behavioral transformation in patients.”> Under the empowerment theory, the intervention model fostered behavioral
habits based on cognitive changes through encouragement, feedback, and a sense of participation, ultimately internalizing

the goals of nursing.

Patient Preference and Adherence 2026:20 https: 7



Li et al

Further analysis in this study found that the continuity of care intervention significantly improved patients’ GSES scores
and WHOQOL-BREF scores, with the Intervention group showing greater improvement than the control group (P < 0.05).
This result supports the core idea of Bandura’s self-efficacy theory: an individual’s confidence in controlling their disease is
a prerequisite for adopting effective health behaviors. In a study by Ouyang et al,”’ phase-based encouragement, problem-
solving training, and outcome feedback effectively enhanced stroke patients’ sense of achievement and control, which was
also reflected in this study. Moreover, improvement in quality of life not only stemmed from symptom control itself but was
also closely related to positive changes in psychological state.”® Related studies® have pointed out that empowerment
nursing focuses on patients’ subjective experiences and emotional responses, effectively alleviating anxiety, fear, and other
negative emotions during the intervention process and helping them better adapt to life conditions.

Regarding complications and satisfaction, the results of this study showed that the postoperative complication rate in the
Intervention group was significantly lower than that in the control group (4.84% vs 16.13%, P < 0.05), indicating the
significant role of continuity of care interventions in postoperative risk control. Possible mechanisms include: (D patients
acquired proper urination techniques, water intake guidance, and early warning signs of stent issues, allowing for timely
problem identification; 2 healthcare providers performed timely interventions via remote monitoring to prevent problem
escalation; ® with the support of nursing staff, patients were more willing to express discomfort and seek help proactively,
thus avoiding small problems turning into major complications.® At the same time, the Intervention group reported
significantly higher nursing satisfaction compared to the control group (95.16% vs 82.26%, P < 0.05), demonstrating that
empowerment-based continuity of care can effectively enhance patients’ overall medical experience. The high satisfaction
observed is consistent with the intensive and structured nature of the intervention, which included personalized education,
frequent follow-up contacts, symptom monitoring, psychological support, and family involvement. Patients experienced
increased reassurance, trust, and engagement in their recovery process, which likely contributed to higher perceived quality
of care and adherence.®’ While this model requires dedicated time and effort from the care team, the observed benefits
indicate that such interventions can yield meaningful improvements in patient experience. In practice, appropriate planning
and workflow optimization, including use of digital tools for follow-up, can help maintain intervention effectiveness while
managing resource demands, supporting its feasibility in routine clinical settings.

This study integrates empowerment theory with the concept of continuity of care to develop a systematic intervention
program tailored for patients with double-J stent placement after upper urinary tract stone surgery and evaluates its effects
from multiple dimensions. It represents a beneficial expansion of traditional urological nursing models. Compared with
previous care methods that focused solely on operational training or psychological counseling, this program places more
emphasis on the systematic cultivation of self-management ability and behavior formation, with good practicability and
prospects for promotion. However, this study still has some limitations. First, it is a single-center retrospective design with
a limited sample size, which may present selection bias; second, self-reported data from patients (eg, ESCA, GSES) may be
influenced by subjective factors; additionally, the intervention cycle of the study was relatively short, and it did not observe
long-term behavior maintenance. Future studies can verify the wide applicability and long-term effects of this intervention
model through multicenter, prospective randomized controlled trials and optimize care pathways by integrating intelligent
follow-up platforms to achieve a truly “continuous, empowering, and collaborative” nursing model.

Conclusion

This study demonstrates that the continuity-of-care model based on empowerment theory provides significant benefits for
patients undergoing double-J stent placement after upper urinary tract stone surgery. Compared with conventional
nursing, this model effectively improved patients’ self-care abilities and adherence behaviors, and significantly enhanced
their self-efficacy, quality of life, and nursing satisfaction. The Intervention group achieved better outcomes across all
evaluation scales and exhibited a lower incidence of complications than the control group. These findings indicate that
systematic and individualized empowerment-based continuity care supports patient-centered practice while promoting
patients’ active participation and sense of health responsibility. Future clinical work should focus on standardizing this
care model, strengthening nurse training, and further improving the precision of patient education to optimize its broader
clinical application.
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