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Objective: The aim of this study is to evaluate the effectiveness of a hierarchical management model based on the multidisciplinary
team (MDT) concept in managing pre-hospitalized patients undergoing ophthalmic day surgery.

Methods: A cohort of 6178 patients who underwent elective ophthalmic day surgery between October and December 2022 prior to
the implementation of the revised pre-hospitalization service model were selected as the control group, while 8,788 patients who
underwent elective ophthalmic day surgery between October and December 2023 following the implementation of the new hierarch-
ical management model for pre-hospitalized patients were included as the observation group. The conventional admission process for
surgical patients was adopted in the control group, whereas the new MDT-based hierarchical management model for pre-hospitalized
patients was implemented in the observation group. This innovative model encompassed three components: pre-hospitalization
information management, a structured preoperative evaluation system, and hierarchical preoperative nursing management. The rates
of day-of-surgery cancellations and hospitalization cancellations, as well as satisfaction levels among patients who had elective
ophthalmic day surgery, were compared between the two groups.

Results: The rates of day-of-surgery cancellations and hospitalization cancellations in ophthalmic day surgery among patients in the
observation group were significantly lower, while patient satisfaction was significantly higher compared to the control group (p < 0.05).
Conclusion: The implementation of an MDT-based hierarchical management model for pre-hospitalized patients proved effective in
facilitating a closed-loop system for preoperative safety management during the perioperative period of ophthalmic day surgery,
reducing the rates of day-of-surgery cancellations, improving patient satisfaction, and ensuring the efficient and safe conduct of
ophthalmic day surgery procedures.
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Introduction
Ophthalmology is considered one of the most suitable specialties for day surgery.! The implementation of day surgery
has led to a shift from the traditional surgical management model and has contributed considerably to improving the
efficiency of resource utilization in medical institutions, reducing healthcare costs,” and resolving challenges related to
accessibility and affordability of medical treatment. However, ensuring the quality and safety of day surgery remains
a key concern, as rigorous management is necessary to address the rapid turnover of procedures, shortened hospital stays,
and increased safety risks in day surgery.

The need for precise management throughout the entire ophthalmic day surgery process has been emphasized in the Draft
for Comments on the Implementation Rules for Guangdong Specialized Hospitals (Ophthalmology Specialty) in the Standard
of Review for Tertiary Hospitals (2020 Edition) as well as the Expert Consensus on the Management of Ophthalmic Day
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Surgery in China.® However, multiple safety risks exist during the period between patient registration for pre-hospitalization
and formal hospital admission. Safety management—which involves management measures designed to effectively control
various risk factors to safeguard the physical and mental health of patients—is the core focus of pre-hospitalization protocols.

At present, optimizing the processes and implementation of pre-hospitalization models has been the focus of research,
while studies on the safety management of patients before admission remain limited. In an effort to refine pre-
hospitalization management for surgical patients, based on preliminary research and expert evaluations, a structured
management process was established in the medical institution where the study was conducted. Following nearly two
years of implementation, a distinct pre-hospitalization management model has been developed. Given that hospitalized
surgical patients require comprehensive preoperative evaluation® and a hierarchical management model based on the
multidisciplinary team (MDT) concept for pre-hospitalized patients was incorporated into the management of
ophthalmic day surgery patients, and an analysis of this model is presented in the sections below.

Participants and Methods

Study Participants
A total of 6,178 patients who underwent elective ophthalmic day surgery between October and December 2022 prior to
the implementation of the revised pre-hospitalization service model in the hospital were selected as the control group,
while 8,788 patients who underwent elective ophthalmic day surgery between October and December 2023 after the new
hierarchical management model was implemented for pre-hospitalized patients were included in the observation group.
Inclusion criteria: Patients covered by medical insurance for employees or urban and rural residents within the province
and those who had undergone preliminary assessment by an ophthalmologist at the outpatient clinic to determine the presence
of any internal medical emergencies, acute disease exacerbations, or other contraindications. Only patients in stable health
condition meeting the indications for ophthalmic elective day surgery were included in the study.

Intervention Methods

Intervention Methods for Patients in the Control Group

The conventional hospitalization process was followed for patients in the control group. Patients undergoing elective
surgery were initially screened in an outpatient clinic, and their day surgery information was manually recorded. Patients
were instructed to complete the preoperative examinations and preparations and were provided with relevant details of
the procedure, including the scheduled time of surgery, surgical approach, anesthesia method, and so on. On the day of
admission, consultations with physicians in the internal medicine departments were organized based on the results of the
preoperative examinations, and ophthalmic day surgery was performed in accordance with the recommendations
provided by the internal medicine specialists.

Intervention Methods for Patients in the Observation Group

The establishment of a pre-hospitalization center was planned, with designated personnel assigned to oversee the pre-
hospitalization management for ophthalmic day surgery patients. The implementation process was structured around
three aspects: integration of patients into a pre-hospitalization information management system, development of an
innovative preoperative evaluation model, and implementation of a preoperative hierarchical management approach.
Additionally, preoperative medical information pertaining to the patient was digitally shared with the ward and surgical
teams, facilitating a closed-loop system for preoperative safety management throughout the perioperative period of
ophthalmic day surgery. This approach was designed to enhance the safety and efficient conduct of ophthalmic day
surgery procedures.

Closed-Loop Intelligent Pre-Hospitalization Information System for Ophthalmic Day Surgery Patients

At present, most hospitals in China have established comprehensive information systems such as the Hospital
Information System (HIS), Laboratory Information System (LIS), Radiology Information System (RIS), and Picture
Archiving and Communication System (PACS), among others. However, it has been found in clinical practice that there
are often inconsistencies in surgical nomenclature, where multiple names exist for the same surgical procedure, and
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variations in interpretation are observed even among specialists within the same field. These discrepancies not only create
challenges in surgical data analysis and statistical reporting but also greatly reduce the efficiency of information
management. This necessitates the establishment of a standardized and robust surgical management information system.

At the Shenzhen Eye Hospital, a pre-hospitalization management information system was independently developed
based on the existing HIS framework. The construction of the pre-hospitalization information system was vigorous,
integrating multiple functions such as registration and inquiry, closed-loop management of abnormal findings in
examinations and laboratory investigations, pre-hospital education, pre-writing of medical records, lens booking, sub-
mission of surgical applications, and automated text message notifications. The incorporation of patients as well into the
pre-hospitalization information management system was designed to facilitate the precision of pre-hospitalization
management.

The hospital-wide information network was organized to enable convenient access to patient records, addressing
previous challenges associated with manual data entry, which often resulted in missing patient information, low
efficiency, and an inability to share data effectively. Information technology was incorporated not only to simplify the
process of scheduling day surgery but also to enhance operation efficiency and support the hospital’s strategic expansion
of ophthalmic day surgery services. In addition, the implementation of this digital platform was aimed at enabling time-
based admission for ophthalmic day surgery patients, thereby reducing hospital waiting times and improving the overall
medical experience for patients.

Establishment of a Preoperative Risk Assessment System for Pre-Hospitalized Patients

Development of a Standardized Preoperative Management System. The expansion of ophthalmic day surgery in the
hospital has resulted in a notable increase in the proportion of grade 3/4 surgeries and same-day surgeries. A considerable
proportion of patients opting for such surgeries is elderly or those with multiple comorbidities. However, the absence of
a standardized preoperative management system resulted in inconsistent preoperative procedures. No uniform pre-
hospitalization process or preoperative assessment tools meant inadequate communication between medical staff and
reliance on the subjective clinical judgment of physicians for preoperative evaluations. The use of a single-dimensional
quality assessment method, along with insufficient objectivity and comprehensiveness, further contributed to a high rate
of missed appointments for ophthalmic day surgery. To address these challenges, a standardized and systematic
preoperative management system as developed to improve the uniformity of ophthalmic day surgery management.
Formulation of Consistent Preoperative Evaluation Standards and the Surgical Risk Threshold. In a significant departure
from the traditional management concept of the hospital, a tripartite linkage risk assessment model under the MDT
framework was established to ensure comprehensive preoperative risk screening throughout the perioperative period.
This model involved collaboration among physicians, nurses, and anesthesiologists, incorporating multidisciplinary and
multi-team coordination, multiple interventional modalities, and a dynamic approach to preoperative management of
ophthalmic day surgery patients. The entire perioperative risk screening process was thereby optimized.

By integrating relevant concepts from the American Society of Anesthesiologists (ASA) classification® and compre-
hensive geriatric assessment, an evaluation framework addressing eight major physiological systems and multiple drug
management factors was established. This results in the development of a standardized “Preoperative Evaluation
Standard for the Internal Medicine Department” for perioperative risk management and control. Patients’ tolerance to
anesthesia and surgery, as well as associated risks, were systematically and objectively evaluated.

The pre-hospitalization phase for patients undergoing ophthalmic day surgery was designated as a critical evaluation
point. Key surgical risk factors, including preoperative blood pressure, blood glucose, serum creatinine levels, grade of
surgery, and duration of surgery, were incorporated into the pre-hospitalization management framework. Additionally, the
concept of surgical risk thresholds (risk alert values) was introduced. Standardized “Pre-Hospitalization Criteria” and
“Operability Standards” for ophthalmic day surgery in the hospital were established to guide the completion of patients’
preoperative preparations and determine whether further examinations, medication adjustments, or postponement of

surgery were necessary.
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These standardized criteria provided an evidence-based framework for patients and doctors to decide the timing of
surgery, ensuring that surgeries exceeding the predefined risk threshold were postponed to allow for necessary interven-
tions and risk control measures. Conversely, procedures within the acceptable risk range were conducted as scheduled,
allowing patients to receive timely surgical treatment without an increased risk of postoperative complications. This
approach mitigates the risks associated with subjective clinical judgment, thereby reducing instances of both over-
treatment and under-treatment potentially caused by errors in physicians’ subjective judgments.

Hierarchical Management and Nursing Model for Pre-Hospitalized Patients

Hierarchical pre-hospitalization management for ophthalmic day surgery patients based on their preoperative risk assessment
levels was implemented at the pre-hospitalization management center of the hospital. Patients classified as low-risk patients
were those considered to have stable conditions and deemed suitable for surgery. Medium-risk patients were those that
presented a higher surgical risk requiring enhanced monitoring and a cautious approach toward surgical intervention. High-
risk patients were those that faced an extremely high surgical risk, and postponement of surgery was recommended.

For low- and medium-risk patients, routine pre-hospitalization procedures were followed, including pre-operative
guidance and preparation for ophthalmic day surgery. Instructions were provided to patients regarding preoperative
medication, information, bowel preparation (such as fasting and fluid restriction), and dietary adjustments to minimize
patients’ anxiety and facilitate the smooth conduct of day surgery. For patients categorized as high risk in the preoperative
assessment, an “online continuation service” provided by the pre-hospitalization center was implemented to respond to
patients’ queries related to medical conditions and so on. The aim of this approach—with emphasis on “enhanced
information exchange and reduced patient travel”—was to resolve pre-hospital concerns through a single hospital visit.

High-risk patients often require re-evaluation of abnormal blood test results. To prevent unnecessary re-examinations or
omission of required tests, a “Notice of Normalization and Standardization of Abnormal Tests” was issued to the patient from
the pre-hospitalization center, where normal indicators were explicitly marked, facilitating patients to understand the required
re-evaluations. Additionally, individualized information and guidance were provided based on specific abnormal findings,
such as blood pressure, blood sugar, electrolyte imbalances, and other conditions. Medication adjustments, dietary recom-
mendations, and lifestyle modifications were suggested accordingly. Patient follow-up, monitoring, and feedback were
conducted through the “pre-hospitalization center enterprise WeChat group” to improve adherence and patient satisfaction.

For patients whose surgical eligibility was temporarily affected by abnormal laboratory results, regular follow-up
calls were conducted to track the patient’s re-evaluation status. Integration with the hospital’s information system allowed
seamless communication with the primary surgeon via the updated appointment system, ensuring appropriate adjust-
ments to the treatment plan. This process facilitated the closed-loop management of high-risk patients, enhancing the
safety and efficiency of ophthalmic day surgery procedures.

Evaluation Indicators
The day-of-surgery cancellation rates, hospitalization cancellation rates, and patient satisfaction in ophthalmic day
surgery were compared between the two groups of patients.

Statistical Analysis

Excel 2019 and SPSS 26.0 software were used for data analysis. Normally distributed quantitative data were expressed as
the mean + standard deviation (x * s), and the #-test was used for comparisons between groups. Qualitative data were
expressed in terms of number of cases (frequency) and percentage (%). A difference was considered statistically
significant if the p-value was <0.05.

Results

Comparison of Same-Day Cancellation and Discharge Rates Between the Two Groups
In the observation group, a total of 8,788 day surgeries were scheduled, of which 117 cases (1.33%) were canceled on
the day of surgery, and 32 patients (0.36%) withdrew from the hospitalization process. In the control group, 6,178 day
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Table I Comparison of the Day-of-Surgery Cancellation Rates, Hospitalization Cancellation Rates, and
Patient Satisfaction in Day Surgery Between the Two Groups

Items Observation Group | Control Group e P
(n = 8788) (n=6178)

Day-of-surgery cancellation rates in day surgery 117(1.33) 266(4.31) 128.692 | <0.001

Hospitalization cancellation rates in day surgery 32(0.36) 40(0.65) 6.082 0.014

Patient satisfaction 180.757 | <0.001

Dissatisfied 38(0.43) 51(0.83)

Basically satisfied 209(2.38) 414(6.70)

Very satisfied 8541(97.19) 5713(92.47)

surgeries were scheduled, with 266 cases (4.31%) canceled on the day of surgery and 40 patients (0.65%) withdrawing
from hospitalization. The differences between the two groups in terms of same-day surgery cancellation rate (x* =
128.692, p < 0.001) and day surgery discharge withdrawal rate (x* = 6.082, p = 0.014) were statistically significant.
Detailed results are shown in Table 1.

Comparison of Satisfaction Between the Two Groups

In the observation group, 8,541 patients (97.19%) were very satisfied, 209 (2.38%) were basically satisfied, and 38
(0.43%) were dissatisfied. In the control group, 5,713 patients (92.47%) were very satisfied, 414 (6.70%) were basically
satisfied, and 51 (0.83%) were dissatisfied. The difference in satisfaction between the two groups was statistically
significant (y* = 180.757, p < 0.001).

Discussion
Advantages of the New MDT-Based Hierarchical Management Model

In routine pre-admission management model, nurses manually registered patients’ day-surgery information at the nurse
clinic, provided basic preoperative instructions, and informed patients of relevant surgical requirements. Patients were then
admitted for surgery as scheduled. In contrast, the MDT-based hierarchical nursing management model applied in this study
was an innovative approach that integrated the MDT concept, comprising anesthesiologists, internists, nurses, and hospital
administrators, into pre-admission care. A standardized preoperative assessment system was established, supported by
a hospital-wide information platform enabling real-time patient monitoring and coordination across departments. During pre-
admission, the MDT team performed a comprehensive evaluation of each patient’s ocular and systemic conditions, and
stratified them according to disease severity and treatment needs. Based on the stratified risk assessment, pre-admission
nurses played an expanded role by providing targeted examination guidance, personalized health education, follow-up
management, and coordination of further medical services such as bed allocation and surgical scheduling once surgical
criteria were met. In the conventional model, insufficient preoperative preparation or unrecognized comorbidities often led to
surgery delays or cancellations, increasing perioperative risk. The MDT-based hierarchical nursing model, supported by
information technology, overcomes disciplinary barriers, enhances multidisciplinary collaboration efficiency, enables nurses
to conduct more precise risk-based management, and optimizes the allocation of medical resources.

Implementation of the New MDT-Based Hierarchical Management Model Improved

Medical Resource Utilization Efficiency

The new MDT-based hierarchical management model for pre-hospitalized patients was found to improve the efficiency
of medical resource utilization. The quality and efficiency of medical services are increasingly recognized as key
indicators of surgical patient satisfaction.® Hospitals that consistently provide high-quality care while maintaining cost-
effectiveness and patient satisfaction are better positioned for long-term operational sustainability. A key result in this
study was that the time from admission to surgery was significantly shorter in the observation group, which was similar
to the results of Mei and Kaizhu.’
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In the traditional mode, consultation with internal medicine departments typically occurs after hospitalization for
patients undergoing ophthalmic day surgery. Consequently, if patients are deemed temporarily unsuitable for surgery
after the medical or pre-anesthetic evaluation, their surgery may be delayed or canceled, thereby extending their hospital
stay. Furthermore, same-day surgery cancellations not only waste operating room resources but also impose emotional
distress and financial burdens on patients and families.®’

Implementation of the MDT-Based Preoperative Evaluation System Reduced the
Day-of-Surgery Cancellation Rates in Ophthalmic Day Surgery

Prolonged waiting times for hospital beds and surgeries in general hospitals have been a major source of patient
dissatisfaction, often leading to doctor-patient conflicts and negatively affecting the overall medical experience.'® To
address this issue, the scope of pre-inpatient and outpatient services was proactively expanded in the hospital, and
a preoperative risk assessment model for pre-hospitalized patients based on the concept of MDT was developed.

The tripartite linkage risk assessment model incorporating physicians, nurses, and anesthesiologists ensured clearly
defined roles and responsibilities, reduced redundant assessments, and improved comprehensive preoperative evaluations.
This model enabled dynamical patient tracking and timely transmission of preoperative examination results to physicians,
thereby strengthening the perioperative risk screening process. This systematic approach thus promoted pre-hospital safety
management in ophthalmic day surgery while also serving as an important indicator of high-standard medical care.

In the new model, the preoperative consultation with internal medicine specialists from the post-admission phase (as
practiced in the traditional hospitalization model) was shifted to the pre-hospitalization outpatient stage. This strategy not only
alleviated patient anxiety but also effectively shortened preoperative waiting times, reduced the day-of-surgery cancellation rates
in ophthalmic day surgery, and improved the overall medical experience of patients. Additionally, the enhanced efficiency of
ophthalmic day surgery led to optimized hospital bed utilization, benefiting both patients and healthcare providers. In this study,
patient satisfaction in the observation group reached 99.57%, aligning with the results reported by Yang et al.''

Implementation of the MDT-Based Hierarchical Management Model Reduced
Hospitalization Cancellation Rates in Ophthalmic Day Surgery

The innovative hierarchical management model for pre-hospitalized patients based on the concept of MDT was
introduced in the institution in alignment with safety management requirements. In this model, patients were classified
and managed according to their risk assessment levels, focusing on high-risk populations, thereby ensuring the quality
and safety of medical services.

Risk assessment and hierarchical management represent essential components of modern clinical nursing management. '
Unlike traditional reactive nursing approaches, which primarily involve “firefighting” through post-event remedial nursing
interventions, proactive patient care was emphasized in this model. By stratifying patients based on risk levels, individualized
nursing interventions were implemented, enabling targeted and predictive nursing measures. This approach facilitated early
detection, screening, and treatment, ensuring safety and optimal patient outcomes.

In addition, the expansion of the “online pre-hospitalization continuation service” for high-risk patients in
ophthalmic day surgery established a closed-loop management system for abnormal laboratory indicators and signifi-
cantly reduced hospitalization cancellation rates. By prioritizing “more information transmission and fewer hospital
visits”, patient inconvenience was minimized in this model, reducing unnecessary hospital visits while improving the
overall medical experience.

These improvements helped to achieve the standardization of quality and safety management in ophthalmic day
surgery nursing, while promoting the rationalization of medical and health resource utilization in the hospital and
ensuring the systematic and orderly implementation of ophthalmic day surgery services.

Future Directions
In recent years, day surgery programs have been widely implemented, with missed rates of day surgery reported in the range of
2.28% to 11.51% in the literature in China and elsewhere."* A high no-show rate in day surgery not only compromises the
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patient’s medical experience but also presents considerable challenges to the efficient operation of hospitals. At present,
perioperative safety management has been enhanced in most hospitals in China, but due to variations in digital infrastructure
and non-standardized processes, the effective implementation of perioperative management systems remains a challenge in
many hospitals. Moving forward, leveraging information technology to optimize perioperative management, enhance opera-
tional efficiency, minimize no-show rates, and reduce unplanned surgeries will be key areas for further research and
development. A more comprehensive and standardized approach to digital perioperative management is essential to improv-
ing the safety, efficiency, and overall success of ophthalmic day surgery programs.

In the future, artificial intelligence (AlI) is expected to play an increasingly pivotal role in supporting multidisciplinary
perioperative management. Al-driven systems can enhance predictive analytics for surgical risk assessment, optimize
patient scheduling, and improve the allocation of medical resources, further strengthening the MDT-based model
proposed in this study. In ophthalmic surgery, Al applications have shown promise in diagnostic imaging, surgical
planning, and postoperative monitoring, enabling more accurate and personalized care.'* Similarly, in dentistry, Al has
demonstrated significant value in radiologic interpretation and implant planning, improving clinical precision and patient
safety.'> The integration of Al technologies into perioperative information systems could therefore facilitate real-time
data analysis, streamline workflows, and promote more efficient, patient-centered care across medical disciplines.

Conclusion

This study developed a closed-loop safety management system for ophthalmic day surgery using a multidisciplinary,
stratified management approach for patients before admission. The model improved the quality and safety of day surgery
and may serve as a reference for other hospitals to enhance their management processes. Future studies could test this
model in other medical fields and explore the use of Al technologies to support automated and personalized risk
assessment, further improving day surgery safety and efficiency.
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