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Abstract: The day surgery management mode is mainly decentralized management, with clinical departments as the unit, and with reference to the experience of inter project operation management in benchmark hospitals, the empirical management is implemented. With the development of day surgery, the extensive decentralized management mode has been unable to meet the needs of the current day surgery development situation. At first, the paper carefully analyzes the existing problems in the day surgery process in the day ward of the Children’s Hospital of Nanjing Medical University. And then, the concerns of doctors, nurses, anesthesiologists and other hospital staff in day ward, children and their parents are considered. Based on Bayesian decision-making theory, this paper optimizes the pre-admission evaluation of sick children and hospitalization process for day surgery in Nanjing Children’s Hospital. Moreover, the specific optimization process is designed. After the optimizations, it can be seen that the time consumption of each step of the hospitalization process in day surgery is reduced. Thus, the hospital stay of sick children are significantly reduced, and the operation cost is reduced. In addition, the first preoperative preparation time and the average time of receiving children were reduced in day ward. The satisfaction of children’s parents was significantly improved.
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1  Introduction

The concept of day surgery was first proposed by Scottish paediatrician Nicoll in 1909 [1,2]. In the past 30 years, it has developed rapidly in European and American countries. In 1995, the international association of day surgery was formed by the associations of day surgery in 12 regions and countries, which further promoted the development of day surgery in all countries. In China, day surgery started later. Hong Kong began to carry out day surgery in the 1990s, while hospitals in Wuhan, Shanghai, Chengdu, Beijing and other places did not carry out day surgery until 2001. On October 15, 2015, with the support and guidance of the Health Development Research Center of the National Health and Family Planning Commission, China Ambulatory Surgery Cooperative Alliance was established. The National

Health and Family Planning Commission has made “promoting day surgery” one of the key tasks of medical and health reform.

The Affiliated Children’s Hospital of Nanjing Medical University (Nanjing Children’s Hospital and Jiangsu Red Cross Children’s Hospital) is a large-scale, Grade III, Grade A comprehensive children’s hospital integrating medical treatment, scientific research, teaching, rehabilitation and health care. Since the day surgery was carried out in our hospital in October 2016, the number of day surgery has developed due to the development of the epidemic, reducing the waiting time for appointment, shortening the length of hospital stay and ensuring the safety of surgery have become the biggest demands of patients needing elective surgery. There are many operations in the day ward and the process is fast. After admission, patients were not familiar with the environment and repeatedly asked the nurse about the location and related questions, which led to long preoperative preparation time and affected the process of surgery. After admission, patients’ preoperative waiting time was prolonged and patient satisfaction decreased. The patients were not familiar with the perioperative process and discharge process, and could not cooperate well, which led to the decrease of medical work efficiency, the increase of doctor-patient conflicts, and the extension of hospital stay.

Therefore, based on the Bayesian decision tree, this paper carried out research on the above-mentioned problems in the day ward, so as to optimize the treatment process of the day ward, reasonably arrange the operation time, reduce the waiting time of patients, and reduce the medical costs of patients.

The roadmap of this paper is organized as follows. Section 2 introduces the development of ambulatory surgery. Section 3 presents the status and analysis of the problem of day ward. In Section 4, the treatment processing for daytime inpatients is optimized based on Bayesian decision tree. Finally, the conclusion is given in Section 5.

2  Related Works

2.1 Development of Ambulatory Surgery

With the improvement of medical level and the development of anesthesia technology, as well as the change of medical service and concept of demand, day surgery has made steady development, and great progress has been made in terms of the scale of surgery, surgical methods involved and theoretical and practical research [3,4]. In 2006, the amount of day surgery in the United States, Canada and other countries accounted for 90% of the total amount of surgery [5]. In 2014, the proportion of day surgery in England and Scotland reached 85% and 72% respectively, and the least proportion in other countries also reached 55% [5–7]. The scale of day surgery is getting larger and larger. However, the development of day surgery in China is still in the primary stage, and the proportion of day surgery in relatively mature hospitals only accounts for about 35% of the total number of operations, which still has a great space for development. In terms of research on day surgery, foreign countries have abundant research contents. They are good at using scientific research and management tools, and have achieved great achievements in definition, acquisition, nursing, patient satisfaction, therapeutic effect, anesthesia, economic benefits, postoperative recovery and other aspects of day surgery [8–10]. Domestic studies on day surgery mainly focus on the definition, development direction, existing problems [11–13], effect evaluation [14–16], and access of nurses and physicians [17–19], etc., while there are few studies on patient awareness and satisfaction [3–5], as well as the application of professional quality management tools.

In order to ensure the smooth implementation of day surgery, scholars at home and abroad have actively explored every link of the development of day surgery and studied effective measures to promote the development of day surgery. From the perspective of management mode, scholars have proposed that the combination of centralized and decentralized management mode [20–22] is the optimal mode for the development of day surgery. Bai et al. [23,24] suggested that the operation process of day surgery [17] should be started to strengthen the process management. Hu et al. [18] emphasized the change of the concept of preoperative fasting and proposed that free intake of clear fluids before anesthesia during day surgery could reduce the incidence of postoperative nausea and vomiting and promote postoperative recovery of patients during daytime. Gong et al. conducted a randomized controlled experiment on daytime and non-daytime patients from the perspective of publicity and education, and the study proved that the full use of preoperative publicity and education could reduce patients’ anxiety. It was suggested that medical staff should explain matters for attention during surgery to patients and their families in advance, so as to ensure the smooth implementation of day surgery. And they emphasized the enhancement of postoperative care and follow-up for patients undergoing day surgery, timely treatment of related problems, and promotion of postoperative recovery for patients undergoing day surgery [25–27].

3  Description of the Current Problem

The study included 113 sick children with laparoscopic inguinal hernia undergoing day ward surgery from March 2019 to December 2020. Among the 113 sick children: 80 males and 33 females, of which 49 were 0–3 years old, 49 were 3–6 years old, 15 were 7–10 years old. The relevant information is shown in Figs. 1 and 2.
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Figure 1: Patient composition of laparoscopic inguinal hernia in day ward
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Figure 2: Age group of laparoscopic inguinal hernia in day ward

Research was carried out on doctors, nurses in day ward, doctors, nurses, anesthesiologists in the operating rooms, technicians and nurses in the technical department of the hospital, as well as sick children and their parents.

The concerns of medical staff are as follows:

a. Increase the utilization rate of beds, improve the turnover rate of beds, increase the types of single diseases of day surgery, appropriately improve the performance income of day surgery ward staff, and improve the initiative to carry out day surgery.

b. Simplify the process of electronic information system for day surgery, use App to monitor the appointment and process of sick children, and timely remind them, so as to avoid the failure to complete the preoperative examination within the prescribed time of day surgery.

c. Set up fast passageway to increase the frequency of daytime examination of equipment to meet the needs of daytime inspections of sick children.

d. Simplify the filling of medical records of day surgery to reduce the workload of doctors and nursing staff.

e. Doctors and anesthesiologists in the operating room who are in charge of the day surgery are informed about the schedule of the operating table at any time, so that the day surgery can be arranged systematically.

f. The operating room arranges operating rooms dedicated for day surgery and relatively fixed operating room anesthesiologists.

g. Caregivers of sick children entering the day surgery ward have civil capacity.

The concerns of sick children and their parents are as follows:

Safety of day surgery, incision length, incision pain, anesthesia recovery time, long waiting time, operation cost, surgical feeding time; poor waiting conditions outside the operating room; poor knowledge of operation related information; difficult to make appointments for various examinations; the precautions for leaving the hospital on the day after the operation; do not know the hospitalization process in advance; do not know the discharge process on the day of discharge; day ward nurses are not familiar with the situation of patients with single disease; the elevator in the operating room is crowded, and the waiting time for the elevator is long; the humanistic care for sick children and psychological counseling their parents are not comprehensive.

4  Optimization of the Treatment Process for Daytime Inpatients Based on Bayesian Decision Tree

4.1 Bayesian Decision Tree

Bayesian decision tree is an algorithm that uses a top-down recursive method to perform inductive learning and has high classification accuracy in small-scale samples. Its basic idea is to fill in the missing data attributes according to the maximum posterior assumption in the data preprocessing stage, and to establish a decision tree and add Bayes nodes by comparing the information gain of each attribute. For other classification methods, the advantages of the Bayesian decision tree algorithm include: the data preprocessing stage fills in the missing attributes of some samples to ensure the integrity of the sample population; the construction principle is relatively simple, the builder does not need to know the relevant knowledge of the sample data; the training time is less, and the tree structure is easy to understand; for the samples that lack certain attributes, the Bayesian method can be used to predict their classification more accurately.

Decision tree construction

(1) Data preprocessing

Firstly, the sample attributes needed to construct the decision tree are filter out, and the data is divided into two parts: training samples and test samples. Bayesian method is used to fill in the missing training sample data and discretize the data. The naive Bayesian method uses the known sample attributes to assign the class 
Ci
with the highest posterior probability to the unknown sample attributes. Suppose there are s data, and the attributes are independent of each other, where k attributes 
x1,x2,...,xk
are known for data X, but the attribute x is unknown, the probability that the unknown attribute belongs to the 
Ci
class is:


P(Ci)=sis
(1)


P(X)=P(x1)P(x2) ... P(xk)
(2)


P(C|X)=P(X|Ci)P(Ci)P(X)
(3)


P(X|Ci)=P(X1|Ci)P(X2|Ci) ... P(Xk|Ci)
(4)

(2) Build a decision tree

Calculate the information gain of each attribute of the root node of the decision tree, select the attribute corresponding to the maximum value as the attribute of the root node, and then recursively calculate the attributes of other child nodes from top to bottom. Suppose the sample has s data, and the leaf nodes have m different classifications 
Ci(i=1,2,...,m)
; 
si
is the number of samples in 
Ci
, and 
pi
is the probability that the sample belongs to 
Ci
. Suppose that a certain attribute A of a sample has v different classes. According to the attribute A, the sample S can be divided into v subsets, 
sij
is the number of samples of class 
Ci
in the subset 
sj
, and 
pij=sij/sj
is the probability that the sample in 
sj
belongs to 
Ci
. Then the expectation I required for sample classification, the entropy E(A) of the subset according to the attribute A, the expectation I of the subset 
sj
, and the information gain G(A) corresponding to the attribute A are respectively:


I(s1,s2,...,sm)=−∑i=1mpilb(pi)
(5)


I(s1j+s2j+...+smj)=−∑i=1mpijlb(pij)
(6)


G(A)=I(s1+s2+...+sm)−E(A)
(7)


E(A)=∑j=1vs1j+s2j+...+smjsI(s1j+s2j+...+smj)
(8)

(3) Accuracy test of decision tree

The data of the test sample is traversed through the decision tree from top to bottom, and the final classification result is obtained. When a certain attribute of the test sample is missing, the class with the largest posterior probability is selected as the classification of the sample through the Bayesian algorithm. The final classification is compared with the true classification of the test sample to test the classification accuracy of the decision tree.

4.2 Surgical Treatment in Day Ward

Different patients have different conditions, different treatment plans, and different surgical plan pages. Sometimes different treatment plans are used because of different pathological data. In order to overcome this problem, clinical medical experts artificially classify the treatment plans of burn patients, according to the degree of similarity between the patient’s burn treatment plan and the patient’s burn pathological attributes. The burn treatment plan is divided into 3 categories, which are respectively denoted as F1 (general treatment), F2 (conventional treatment), and F3 (emergency treatment). Through the above preprocessing of the patient’s burn pathological attributes and patient treatment plan information table, using the test results of 20 hospitalized burn patients as the basic data, a new burn pathological attribute-treatment plan information table is obtained, as shown in Tab. 1.

4.3 Pre-Admission Assessment

In order to ensure the safety of day surgery hospitalized sick children, the pre-admission diagnosis and treatment process is optimized. There are no absolute contraindications for day surgery, and each child who needs to enter the day ward for surgery will be evaluated before admission. Before admission, sick children underwent routine examinations of groin, scrotum B-ultrasound, blood routine, coagulation, biochemical full set, blood type, four items of infectious diseases, electrocardiogram, chest CT, respiratory tract anatomical malformation, and patient behavioral and psychological status.

The following six conditions are included in the daytime surgical assessment items:

A. Acute upper respiratory tract infection or exacerbation of acute upper respiratory tract infection.

B. Obstructive sleep apnea (OSA): 1) Central OSA; 2) OSA without stable control of complications; 3) The patient is unable to comply with the discharge doctor’s advice, including the use of continuous positive pressure (CPAP) ventilation device; 4) Resolutely refuse to use CPAP at night after discharge; 5) Patients who need long-acting opioids.

C. Morbid obesity combined with other diseases (body mass index (BMI) ≥ 30).

D. Patients with hypertension, diabetes, epilepsy, heart disease, asthma and other uncontrolled conditions.

E. Patients with recent symptomatic chronic obstructive pulmonary disease.

F. Premature babies within 60 weeks of birth.

Combined with the indications of day surgery and the American Association of Anesthesiologists (ASA) score, as well as the experience of pediatric anesthesiologists, distinguishing sick children suitable for day surgery. Children who need surgery are classified: ① is all children with normal or stable pointers and can perform day surgery; ② is mildly abnormal pointer range, and the surgeon judges that day surgery can be performed; ③ is moderate/severe pointer abnormality, and it is recommended to perform elective surgery after treatment. The pre-admission assessment form of children is shown in Tab. 1.
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According to the “Guidelines for Pediatric inguinal Hernia Surgery (2017 Edition)” and the clinical experience of the surgeon, ①, ② can enter the day surgery sequence except for elective surgery after ③ treatment or control of the underlying disease.

4.4 Optimization of Hospitalization Process for Day Surgery

According to the above concerns, Bayesian decision trees are generated, and important influencing factors are identified. What is the decision item to calculate the information gain of the above concerns, and the concerns with the maximum information gain is selected as the root node of the decision tree. After calculation, the information of the focus “long waiting time for surgery” has the highest information gain, so it is taken as the root node of the decision tree, and Bayesian nodes are added under the root node. Calculate in turn to build the whole decision tree. Therefore, the following process improvement measures are taken. As shown in Tab. 2.
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4.5 Results

The hospitalization process capacity of day surgery has been improved.

The operation contents of each link of the day surgery hospitalization process are simplified:

① Inpatient appointment for sick children accurate the hospitalization time of the first 8:30 surgical children to half an hour before the operation, reducing the time for patients to wait for surgery in the ward after the hospitalization procedures.

② Handling hospitalization procedures at the nurse station: refer to the relevant medical record data of day surgery, establish day surgery cases data template, and speed up the time for nurses to handle hospitalization procedures.

③ Surgery link: increase the average daily amount of surgery and operating room for day surgery and adjust the allocation of daytime operating room and operating table times.

④ Postoperative recovery: vigorously develop early rehabilitation in day wards, medical staff receive theoretical knowledge of early rehabilitation and clinical practical operation of skills, which is conducive to postoperative recovery after day surgery. The process optimization program has been in operation for 2 years, after the daytime operation, sick children have no overnight stays and no complications, and they can all be discharged on time.

The time of each link in the day surgery hospitalization process was significantly shortened.

Through the operation of the hospitalization process optimization scheme, the time of each link of the day surgery hospitalization process has been reduced. As shown in Tab. 3, the hospitalization time has been shortened to 8.05 h, the anesthesia recovery time has been shortened by 6.54 min, and the process optimization has achieved some results.

Work efficiency comparison

After precision management led by nurses, the preparation time for the first operation and the average time for receiving patients in the observation group were significantly shorter than those in the control group. Compared with before management, the difference was statistically significant (P < 0.05), see Tab. 3.
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Nursing satisfaction comparison

After the nurse-led precision management, the nursing satisfaction rate of the observation group was 83.40%, compared with 98.60% of the control group, the difference was statistically significant (P < 0.05), see Tab. 4.

[image: images]

5  Conclusion

It is necessary to rationalize the operation process of day surgery through process optimization management to promote the development of day surgery. In order to enhance the effect of daytime operation process optimization, it is necessary to systematically design the optimization scheme from the aspects of system, equipment and personnel. The contributions of this paper are as follows. Firstly, this paper optimizes the pre-admission evaluation of sick children and hospitalization process for day surgery in Nanjing Children’s Hospital, based on Bayesian decision-making theory. Secondly, through systematic analysis and scientific quantitative data, the effect of optimizing the daytime operation process is significant. The ability of hospitalization process, time-consuming of each step, average length of stay and hospitalization expenses, and doctor-patient satisfaction of day surgery are significantly improved.
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Table 1: Pre-admission assessment form of sick children
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Notes:

A: Blood routine; B: Prothrombin function; C: Biochemical full set; D: Four items of infectious diseases; E: Blood pressure; F: Acute upper
respiratory tract infection; G: Chest radiograph; H: Morbid obesity; I: Diabetes; J: Epilepsy; K: Heart disease (Level of heart function); L: Asthma;
M: Premature baby; N: Surgical methods.

v: Normal; X: Abnormal; S: Stable.

B: Normal systolic blood pressure; 8: Uncontrolled; u: 60 weeks.
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Table 3: Comparison of nursing work efficiency before and after precision management led by nurses

Group n Preparation time for the first operation  Average time to receive children
Control group 113 8031 +5.84 3.63£222

Observation group 113 57.96 &+ 8.51 3.01 £0.88

t 19.963 2.415

p 0.000 0.017
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Table 4: Nursing satisfaction before and after the nurse-led precision management n (%)

Group n Satisfied = More satisfied  General Dissatisfied  Very dissatisfied

Control group 113 40 (35.4) 14 (12.4) 47 (41.6) 7(6.2) 5(4.4)
Observation group 113 61 (54.0) 21 (18.6) 26(23) 327) 2(1.8)






OEBPS/Images/logo.png





