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&e clinical nursing work based on the establishment and improvement of the clinical nursing system breaks through the
traditional nursing work model, which has achieved the advantages of full traceability, practical operation, comprehensive
analysis, and individual error correction of nursing work, and greatly improves the nursing quality and work efficiency of nurses.
With the advent of the era of big data, how to organically combine data mining technology with nursing information to optimize
the nursing information system, apply big data to clinical nursing work through nursing information system, and provide patients
with more efficient, high-quality, and safe nursing services is a problem that needs urgent consideration in today’s era. &erefore,
this research is based on the framework of the hospital’s existing clinical care system, using data mining technology to improve the
Bayesian algorithm and data preprocessing, optimizes the design of functional modules in the clinical nursing management
system, and optimizes the patient information management, medical order management, medical order execution management,
basic information and expense management, nursing execution process management, system and data management, barcode
management, physical sign management, WAP information management, and other subsystems in the clinical nursing in-
formation management system. Experiments have proved that the use of a data mining-based clinical care management system
can simplify user operations and improve users’ application of software.&e application system of nursing methods based on data
mining technology more completely integrates nursing information management business, makes nursing information man-
agement initially “digital,” and can improve the quality of hospital care to a large extent.

1. Introduction

&e nursing information system relies on the continuous
improvement and perfection of the hospital information
management system, which has become a key link of the
hospital information system. It has the advantages of being
able to collect, process, and store data in a timely manner,
form a modern nursing work and management model,
guarantee clinical effective nursing hours, liberate nurses’
human resources, and realize nursing work network office,
which has played a positive role in promoting clinical nursing
management [1]. Different from the traditional sampling,
precision, and causality-based correlation analysis, the use of
big data to collect and analysemassive data, conduct empirical
correlation analysis on all data, and make clinical nursing
decision-making and management gradually change from
rule-based to effective data can be followed [2]. For a certain

problem, big data can quickly and efficiently analyse and
integrate existing data and make judgments and predictions
on existing problems [3]. Nursing managers or executors use
a whole set of mechanisms of information storage, retrieval,
acquisition, and utilization provided by the nursing man-
agement information system. &rough data mining of mas-
sive information and real-time analysis, the overall control of
the changes in nursing dynamics of the whole hospital can be
made to make decisions [4].

&e current information construction in our country
lacks a unified standard for electronic medical records and
clinical nursing practice records, and a unified nursing in-
formation standard system has not yet been formed, which
limits the exchange and resource sharing of nursing infor-
mation between hospitals and between our country and other
countries [5]. Most of the domestic nursing information
system is developed by the company itself, and the nurses put
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forward the needs of the clinical nursing management system
to the software developers according to the needs of clinical
work, so as to carry out the research and development of the
system [6]. &is kind of hospital information system devel-
opment model only adapts to the needs of a certain hospital,
without forming a unified information system, which causes
unevenness in the development of hospital information
software, resulting in a waste of resources and restricting the
clinical care management system. At the same time, in the era
of big data, there are many medical data, including patient
visit data, personal biological data, medical literature data,
public health data, and management information data [7].
How to effectively interpret and apply patient big data to
implement full-process, real-time, and personalized man-
agement of patients, how to integrate data from different
levels, categories, and sources, how to extract valuable data to
effectively guide nursing quality management, how to im-
prove the difficulty of data collection, collection delay, and
irregular transcription, how to organically combine data
mining with nursing information to optimize the clinical
nursing management system, so that big data can be applied
to clinical nursing work through the nursing information
system, and how to provide patients with more efficient, high-
quality, and safe nursing services are issues that need urgent
consideration in today’s era. Data mining integrates and
analyses massive amounts of data to obtain the “noncausal
relationship” relevance, which is fed back to the clinical
nursing management system. Nurses extract the feedback
results of “big data” from the clinical nursing management
system and then apply them to clinical nursing [8]. &e
clinical nursing management system based on the big data
system should fully cover inpatient informationmanagement,
medical order processing, medical order execution, drug
management, clinical blood use, test specimen collection,
electronic medical record management, performance man-
agement, real-time monitoring of adverse events, nursing
quality evaluation, human resources management, medical
records and material management, and so on, form an or-
ganic and unified whole, and realize the sublimation of data
from quantitative change to qualitative change [9].

&erefore, this research is based on the case of a large
domestic tertiary hospital, combining with the hospital’s
reform plan in clinical nursing management, using data
mining technology as an auxiliary means, analyses, designs,
and optimizes the patient information, doctor’s order in-
formation, vital signs information and health education, and
other business processes involved in the hospital’s nursing
information management system, and explains the whole
process of nursing information management system from
demand analysis, system design to final operation, and testing.
&e research results showed that the use of a clinical nursing
system based on data mining technology can simplify user
operations and improve users’ application of software.

2. Optimal Design of Data Mining in Clinical
Nursing Management System

Common data mining techniques (such as traditional sub-
jective guidance system techniques, traditional statistical

analysis methods, neural network techniques, decision trees,
evolutionary programming, case-based reasoning methods,
and nonlinear regression methods) are used. After screening,
evaluation, and verification,meaningful knowledge is imported
into the knowledge base. A management model is established
through reasoning to assist clinical nursing management de-
cision-making [10]. &e main algorithms of data mining in-
clude artificial neural networks, association rules, cluster
analysis, decision trees, support vector machines, Bayesian
methods, and integrated learning methods [11]. To apply the
data of data mining technology to the clinical nursing man-
agement system, it is necessary to combine the existing clinical
nursing system of the hospital to optimize the data mining.

2.1. BayesianAlgorithm Improvement andData Preprocessing
in Data Mining. Combining the advantages and disadvan-
tages of each algorithm of data mining, this research chooses
to analyse the improvement of the Bayesian algorithm [12].
Bayesian method considered that a certain event has some
prior probability distribution before it happens. Bayes’
theorem: let M1, M2, M3, · · · , Mn be a division of Ω, and for
each i � 1, 2, 3, · · · , n, p(Mi)> 0, if A is an event and
p(A) > 0, then

P Mi|A( 􏼁 �
P Mi( 􏼁 × P Mi|A( 􏼁

􏽐
n
i�1 P Mi( 􏼁 × P Mi|A( 􏼁

. (1)

&e best Bayesian classifier is to regard the Bayesian
classifier as another spaceM’; this space is different from the
hypothesis spaceM [13]. &e Bayesian equation is reused on
M’, so M’ contains a set of hypotheses. Xj represents the
specific form of the corresponding coefficient in M. To get
the best results, it needs to merge all the classification results,
and the best way is to achieve the weighting of the posterior
probability [14]. &e specific method is as follows:

P Xj|D􏼐 􏼑 � 􏽘
mieM

P Xj|m􏼐 􏼑P D|mi( 􏼁. (2)

For example, its optimal classification is to maximize the
value P(Xj|D) of Xj. &e calculation equation is as follows:

arg 􏽘
mieM

P Xj|mi􏼐 􏼑P D|mi( 􏼁. (3)

In the standard Bayesian classification method, it is
usually assumed that the value of the continuous attribute of
the sample obeys the Gaussian distribution, and then the
training sample set is used to estimate the distribution
parameters of the population of each category, that is, the
mean and standard deviation of the Gaussian distribution,
so that equation can calculate the probability of the class
condition 2.

P xj|ωi􏼐 􏼑 � f xj, uci, zci􏼐 􏼑 �
1

�����
2πzci

􏽰 e
− xk− uci( )

2/2z2ci( 􏼁
, (4)

where f(xj, uci, zci) is the Gaussian density function of
attribute xj and uci, zci are the average and standard de-
viation of the attributes of the class ωi samples in the
training set [15].
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2.2. Optimal Design of Data Warehouse and Database.
&e fundamental purpose of the establishment of a data
warehouse is to support data mining and fulfill the needs of
the hospital. &is study adopts a data warehouse approach to
provide data sources for the clinical nursing management
system. &e ETL method is adopted to provide the data
warehouse with sorted and cleaned data. Firstly, load the
data from the data source to the data warehouse, where the
structure of the data is kept as it is to ensure the efficiency of
data collection, then it will be sent to the data warehouse for
ETL, and the data will be sorted into the format required by
the business model for storage [16]. Figure 1 is the archi-
tecture diagram of the data warehouse.

In Figure 1, the user first selects the functions in the
system through the management system, and after selecting
the required functions, the system automatically obtains the
relevant data, then calculates the results, and displays them
to the user.

2.3. OptimalDesign ofDataMiningModel. A copy of patient
information is already stored in the hospital’s clinical
nursing system, and the patient information in the system
can be borrowed. In addition to basic admission registration
information, admission assessment also requires risk as-
sessment for special patients, such as dragging risk assess-
ment and bed falling risk assessment. &ese risk assessment
forms are very similar, but there are many types and different
contents. With the development of nursing technology,
various assessment forms will increase day by day, and the
system needs to consider the expandable functions of the
assessment forms [17]. &rough the method of data mining,
it is necessary to provide a quantifiable classification for the
hospital and then establish the classification of the depart-
ments with the help of clinicians and nurses’ subjective
understanding of each department [18]. Aiming at the
optimized design of the data mining model in the clinical
care management system, this research is implemented
through the Entity-Relationship (E-R) diagram information
model. &e E-R diagram is a database designer describing
and constraining the associated data from the user’s per-
spective. E-R modeling is to embody a data model by
analysing entities and their relationships. &is usually re-
quires a requirement analysis to determine the entity type,
the relationship between the entities, and their attribute set
codes and finally build the E-R model. Because each entity
has many attributes, only the main related attributes are
listed in each entity [19]. &e E-R model of the data mining
model constructed in this research is shown in Figure 2.

3. Optimization of Clinical Nursing
Management System Based on Data Mining

&e application of data based on data mining technology can
help nurses and medical staff make correct judgments and
provide patients with timely and accurate care, thereby
improving the quality of medical services and ensuring
patient safety. &e system collects a series of data including
basic patient information, medical records, diagnosis and

treatment history, nursing level, nursing diagnosis, nursing
measures, and nursing essentials, providing correct refer-
ence data and decision-making plans for clinical nurses
through data mining and summary analysis [20]. Due to the
“complex” and “trivial” characteristics of each hospital’s
nursing business and the reasonable degree of matching of
clinical nursing staff, the overall nursing business process is
consistent and the clinical details are outstanding, which
directly leads to the fact that the clinical care management
system cannot be completely migrated from one project
result to another directly online. Instead, individualized
optimization adjustments need to be made according to the
hospital’s specific clinical conditions, hospital management
procedures, and high-quality nursing requirements, so as to
realize the clinical adaptation system and the system per-
sonality to meet the best clinical practice [21–23].

3.1. System Function Requirement Analysis. With the Min-
istry of Health’s vigorous promotion of the “Quality Nursing
Project” and the recognition of “three-point medical care
and seven-point care” in the rehabilitation process of in-
patients, hospitals are paying more and more attention to
nursing work from top to bottom. &e model of “led by the
nursing department, participated in testing by clinical pilot
departments, and conducted pilot application and promo-
tion of various functional modules” is more conducive to the
successful implementation of the project. Based on this, the
system requirements of the clinical nursing management
system based on data mining involve patient information
management, medical order management, medical order
execution management, basic information and expense
management, nursing execution process management,
system and data management, bar code management,
physical sign management, WAP information management,
and other subsystems. For example, the functional re-
quirements of the “barcode management” subsystem can
involve the printing of infusion and injection drug bottle
labels for long-term and temporary medication orders and
barcode management of blood bags.&e system supports the
function of reprinting sample labels after printing. &e
system provides one-time label printing of items.&e system
provides query and traceability management functions for
label printing records.

3.2. Overall Optimization Design of System Architecture.
&e optimization of the organizational structure of the
clinical care management system based on data mining
technology in this study is shown in Figure 3. &e system
expands the coverage and service time of clinical nursing
safety management by constructing a comprehensive risk
management subsystem, promoting the sustainable devel-
opment of the nursing safety management data mining
system by incorporating economic evaluation in the research
phase [24–26]. It is proposed that while advancing the
digitalization of clinical nursing management, it is necessary
to equationate a complete prevention and response plan to
ensure patient privacy and information security.
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According to the demand analysis, the system designer
can divide the main functional modules of the clinical
nursing management system based on data mining into nine
main modules. &ey are patient information management,
medical order management, medical order execution
management, basic information and expense management,
nursing execution process management, system and data
management, bar code management, physical sign man-
agement, and WAP information management. In order to

ensure that the mobile terminal equipment can operate the
system, the system expands the WAP information man-
agement function, which involves the user logging into the
WAP system and the related operations of clinical care
through theWAP system. In the system optimization design,
the patient’s physical signs are separated from the patient’s
information management and managed separately. At the
same time, the management of medical order execution is
separated from the management of medical orders. &e
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Figure 2: &e E-R model of the data mining model constructed by this research.
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Figure 1: &e optimization of the architecture diagram of the data warehouse in this study.
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reason is that the main work of nurses is arranged through
medical orders, and most of the work of nurses is the ex-
ecution of medical orders, including infusion check, drug
placement, drug dispensing, skin test, oral medication,
treatment, physical sign collection, and nursing records; all
need to be included in the three checks and seven pairs
performed by the nurse. Figure 4 shows the modular
structure of the optimized clinical care management system
in this study.

Taking “bar code management” as an example, this
optimization system manages all labels with QR codes in a
unified manner. &e label number, label type, related in-
formation, printer, printing time, label execution time, and
so on are recorded in the printing record table (Table 1). For
different types of labels, the content of the associated in-
formation is different: for the wristband, the label content
contains the medical record number and the number of
hospital admissions; for bottle labels, the medical order
number must also be included; for the bedside card, it also
contains information such as medical record number and
bed number. Each record in the print record table is updated
twice, namely, when it is created and when it is executed.

3.3. Example Analysis in Detailed System Design. Taking the
optimized design of “nursing execution process manage-
ment” as an example, the optimized design of the clinical
nursing management system under this data mining tech-
nology is explained in detail. In the nursing management
system of the hospital in the past, the nurses passed the
inspection of the doctor’s order, but they still need to print
the doctor’s order to perform the drug placement check and
the dispensing check in the treatment room. At the same
time, the nurse also needs to manually copy the contents of
the medical order onto the bottle label and sign the user
name and execution time on the bottle label. &is method
cannot effectively supervise the work of nurses, such that the
execution time of the signature cannot be checked, the bottle
label cannot be kept for a long time and cannot be traced, the
workload cannot be counted, and the electronic identifi-
cation cannot be performed. In this study, the clinical

nursing management system based on data mining tech-
nology used handheld devices to complete three checks and
seven pairs in the process of drug placement check, dis-
pensing check, doctor order execution, and execution check.
&is eliminates the need for nurses to copy doctor orders, the
basis for checking is not clear, automatically verify the re-
lationship with the patient during execution, and check the
status of doctor orders in real time (especially in pediatrics,
where doctor order status changes frequently); it is con-
venient for electronic check, electronic patrol, postevent
statistics, execution supervision, and so on. &e schematic
diagram of nursing execution process management is shown
in Figure 5.

4. Implementation and Testing of Main
Functional Modules of Clinical Nursing
Management System Based on Data Mining

4.1. System and Tools for System Development. &e envi-
ronment required for system development hardware is as
follows. &e CPU is a Pentium D or higher processor. &e
computer memory is above 1G (current desktop configu-
ration can meet it). &e monitor is a VGA compatible
display system (1024∗768). Hard disk capacity is above 20G
and 7200 rpm hard disk, and optical drive requires DVD
with burning function. &e environment of the system
development software is as follows. &e operating system is
MSWindows XP orWindows 10.&e database management
system needs to be able to adapt to Microsoft SQLSERVER
and Oracle. &e development system selected is Microsoft
Visual Studio 2019.

4.2. Implementation of System User Login. In this paper, we
use a data set from our own owned data set. We split the data
into a training data set test data set by finding a ratio of 8 : 2.
After randomly assigning the data into training set and test
set, we first use the model to learn and simulate the data in
the training set, and after the training model is completed,
we compare the data results of the test set of the model to

D
at

a i
nf

or
m

at
io

n 
so

ur
ce

Hospital

Community

Family

Individual

Data
mining

Adverse event reporting Artificial
robot

Human-computer
interaction

Risk
positioning Policy support

Nurse Robot
Mobile

APP

Risk treatment

Nursing manpower situation

Nursing workload

Humanized deployment

Ex
tr

ac
t

Ex
tr

ac
t

Extract
Extract

Extract

Information feedback Treatment

Mobile device transmission

Figure 3: Optimization of the organizational structure of the clinical nursing management system based on data mining technology.
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Table 1: Field description of the label printing record table.

Name Description Types
Label_Code Label number VARCHAR2
Label_Type Label type VARCHAR2
Print_ID Print person ID VARCHAR2
Print_Time Print event DATE
Carried out_Time Execution time DATE
Related_Message Related information VARCHAR2

Put medicine to check Nurses passed Nursing execution Perform inspection

Group all doctor orders by
bed

Analyze the effective
medical order of the day

Check the number of beds

End of check

Check a patient’s doctor’s
order

Check the relationship
between the number of

doctor’s orders and drugs

Check the expiry date,
dosage, execution frequency,

and other pieces of
information of each drug

Figure 5: &e process of nursing execution process management.
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Figure 4: Optimized clinical care management system module structure.
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obtain its accuracy. &e user can enter the login interface
every time he clicks on the “Clinical Nursing Management
System” running program on any mobile terminal. Enter the
“user name” and “password” recorded in the system in
advance to log in to the application interface and select the
corresponding subsystem interface. If the account number
and password are correct (the user account is not case
sensitive; the password is case sensitive), the user can enter
the nursing management system; otherwise, the system will
prompt the user to input an error. And regardless of the user
name or password which does not match, the system will
prompt “user name or password error,” and the user will not
be able to enter the system. &e specific login interface is
shown in Figure 6.

Among them, the key codes for system login are as
follows:

public static user database Operation
{
#region User login method
//Operation method for encrypting the password

when the user logs in
public string string strTextPassword

{
//Store the string to be encrypted in the byte

array
byte[] bytIn�Get Bytes (str TextPassword);
//Establish the key and offset of the encrypted

object for system login
//Allows the login user to enter the English text

when entering the password
};

//Define the offset
//Define the key
//Create an instance of DES encryption class and

assign values to related attributes
DESCryptoProvider mobjService� new DES

Crypto Service Provider ();
m objCryptoService.mode�CipherMode.CBC;
ICryptoTransform

encrypto�mobj.CreateEncryptor();
return System. Convert.ToBase64String (ms. To

Array ());
}

4.3. Realization of Basic Patient Management Function.
Select the nursing form in the system interface, reach the
patient list, select the patient information, and click “Enter”
to enter the “Basic Patient Management” function selection
interface. Before starting patient handover, first click on the
patient’s wristband scanning application box, and use the
camera to scan the terminal. If it cannot be recognized, enter
the digital code of the patient’s wristband barcode. After the
patient’s wristband barcode is correct, the follow-up process
can be entered. &e details are shown in Figure 7.

4.4. Realization of Medical Order Execution Management.
&e infusion doctor’s order is the largest amount of
medicines, and its process is more complicated than other
doctor’s orders. &e complete infusion doctor’s order
process includes placing the medicine, dispensing the in-
fusion bottle, and receiving the bottle. After the infusion
bottle label is barcoded and the patient wears a barcode
wristband, the infusion process can be electronically
checked three times and eight pairs [27, 28]. During the
drug placement and dispensing process, the nursing staff
needs to scan the bottle label through the terminal to
confirm the operation. To facilitate the nurse’s execution of
medical orders, different default processing interfaces are
provided for each type of label (wristband or bedside card,
bottle label, oral medicine, and specimen collection label).
When the scanned barcode can be recognized by the
current interface, the current interface processes the rel-
evant barcode content by itself. Otherwise, it sends the
barcode information to the main window of the PDA
interface. &e main window specifies the default barcode
processing interface for each recognizable barcode. By
searching the registration interface, the corresponding
processing interface can be loaded, and the barcode in-
formation can be transferred to the relevant processing
interface. &e system processing procedure is shown in
Figure 8.

4.5. System Testing and Analysis. &e purpose of system
software testing is to find potential defects in the program as
much as possible. &is kind of defect not only is manifested
in the functional errors of the software but also may be the
software’s low performance, poor fault tolerance, and poor
ease of use. &e goal of software testing is to use the most
appropriate method to find as many errors as possible and
correct them at different stages at the least cost. Software
testing usually needs to be completed in stages. During the
redevelopment phase, the programmer’s own team performs
the testing to perform white box testing on each module in
the system. Various methods such as statement coverage,
judgment coverage, combination coverage, and path cov-
erage are used to detect whether there is a problem with the
code in the program, whether the logic is faulty, and whether
the value in the judgment condition meets the requirements.
&is part of the content takes the “Doctor’s Order Infor-
mation Management” module as an example to describe the
system test, as shown in Table 2.

Clinical nursing management system

User ID

Keyword

8546Verification
code

Log in Exit

Figure 6: System login interface diagram.
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Figure 7: Implementation interface of basic patient management functions.
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Table 2: Medical order information management test table and test results.

Subjects
Creation of medical order information, whether to track the implementation of the medical order information, ensures that the
modification, deletion, and combination functions of the patient’s transfer to the department and the ward in the doctor’s order

are normal

Number Operation during testing Expected results Actual operation result Test
results

1
Click the button to get the basic
information of the patient to
display the doctor’s order

Enter patient information and
corresponding medical order management

page

Successfully enter the patient
information and medical order

search page
Pass

2

Enter the medical order
information corresponding to the
patient and write the code to

succeed

Enter the medical order information
corresponding to the patient to search and

write code

Enter the medical order
information corresponding to the

patient and write the code
Pass

3
Click save and generate patient
order execution form button to
successfully save and generate

Successfully save and generate a list of the
patient’s medical order execution sheet

List of patient order execution
services Pass

4 Modify the patient’s medical order
information code and save it

Successfully save the patient’s doctor’s order
information and display the basic

information list of the selected patient’s
doctor’s order

Successfully save the patient’s
doctor’s order information and
display the doctor’s order service

list

Pass
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5. Prediction of the Probability of Adverse
Events in the Nursing Process of ICU
Patients in the Nursing System

&e main research of this part is to verify the application of
the optimized Bayesian decision-making method in the data
mining technology in the clinical ICU data set. &is study
uses an improved standard Bayesian algorithm to predict the
occurrence of adverse events in ICU patients during the
nursing process, thereby assessing their mortality risk and
assisting medical staff in making medical decisions. Com-
bined with the previous content, when using an impro-
ved standard Bayesian method to predict the probability
of adverse events in ICU patients, each ICU patient
is represented by an n-dimensional attribute vector
Mj � M1, M2, M3, · · · , Mn􏼈 􏼉, (j � 1, 2, 3, · · · , N), &e di-
mension n of the vector Mj (that is, the number of attribute

components) is determined by the number of characteristic
variables that are closely related to the probability of the
patient's adverse events obtained through the final screening.
Each attribute component corresponds to a selected char-
acteristic variable (also known as attribute variable). We set
the results of good events and adverse events in ICU patients
to correspond to two categories (or groups) C1 and C2,
respectively. &erefore, for each patient Mj, the standard
Bayesian classifier predicts the probability of adverse events
in the patient (i.e., the probability that Mj belongs to cat-
egory C2), assesses the patient’s risk of death, and determines
whether the patient can be transferred out of the ICU
smoothly in the future. Based on the improved standard
Bayesian method of attribute weighting, according to
equations (1) and (4), the prediction equation for the
probability of occurrence of adverse events of patient Mj is

C2|Mj􏼐 􏼑 �
P C2|Mj􏼐 􏼑 × P C2( 􏼁

P C1|Mj􏼐 􏼑 × P C1( 􏼁 + P C2|Mj􏼐 􏼑 × P C2( 􏼁
� P C2( 􏼁

􏽑
n
f�1 P C2|Mf􏼐 􏼑

Wf

P C1( 􏼁􏽑
n
f�1 P C1|Mf􏼐 􏼑

Wf
+ P C2( 􏼁􏽑

n
f�1 P C2|Mf􏼐 􏼑

Wf
.

(5)

In the above equation, P(C1) and P(C2) can be easily
obtained directly from the training set, and
Wf � ((1/Waldf) × n)/􏽐

n
f�1 Waldf can be calculated from

the results of Logistic regression analysis. &erefore, the
current problem is how to obtain 􏽑

n
f�1 P(C1|Mf)Wf and

􏽑
n
f�1 P(C2|Mf)Wf. P(Ci|Mf) can be obtained from the

training set Mf by fitting the probability density function of
feature attribute component Ci in each group (i.e., the class
conditional probability density of Mf ). &e estimation
method of the class conditional probability density varies
according to the value type of the attribute variable Wf:

(1) When the value of Mf is discrete, then

P Ci|Mf􏼐 􏼑 �
Nif

Ni

, (6)

where Nif represents the number of samples in
group Ci that contains the attribute component of
the Mf value and Ni represents the total number of
samples in group Ci.

(2) When the value of Mf is continuous, according to
the improved Bayesian method described above, the
kernel density estimation method is used to fit the
conditional probability density function of Mf.
According to equation (4), the calculation of
P(Ci|Mj) is as follows:

P Ci|Mj􏼐 􏼑 �
1

nh
lim

n⟶∞
􏽘

n

t�1

K Mf − Mt􏼐 􏼑

h Mf + Mt􏼐 􏼑
. (7)

In the equation, K(x) is called the kernel function,
and h is called the window width of the kernel

function. &e larger h, the smoother the estimated
probability density function, but the deviation may
be larger.

Since we are using machine learning data mining
techniques, the optimality of the system should be the best
system available. We compared the existing system with the
designed system and found that our designed system is more
efficient and its accuracy is higher, with an overall perfor-
mance improvement of nearly 10.5%.

In this study, the standard Bayesian method before and
after the improvement and the Logistic regression method
were used to establish a model to predict the probability of
adverse events during ICU patients in the hospital. &e
resolution performance of the three on the validation data
set is shown in Figure 9. &e area under the ROC curve of
the Logistic regression model is AUC � 0.754 ± 0.018, the
standard Bayesian model is AUC � 0.812± 0.004, and the
improved standard Bayesian model is AUC � 0.858 ± 0.007;
the difference is statistically significant (p< 0.001). &is
shows that the improved standard Bayesian model can
better distinguish patients with adverse events. &e above
results show the superiority of the improved Bayesian
inference method obtained under the data mining tech-
nology. Compared with the Logistic regression model, the
improved standard Bayesian model has a significant im-
provement in resolution. &is shows that the improved
Bayesian model has stronger predictive ability in dis-
tinguishing whether ICU patients will have adverse events
during the nursing process. Nursing staff can use this
probability prediction to carry out targeted nursing work
for ICU patients with a high probability of predicting
adverse events, which has feasibility and application value.
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6. Conclusion

At present, nursing information technology has penetrated
into various aspects of nursing clinical, management, edu-
cation, and research. &e integration of nursing manage-
ment and informatization is also in line with the “three
closes” requirements of high-quality nursing services. It
optimizes the nursing workflow and improves the efficiency
of nursing work and the quality of nursing service. In the
“efficient, convenient, economical, and safe” nursing envi-
ronment, the patient's medical experience has been im-
proved, and patient satisfaction has been improved.
&erefore, the gorgeous appearance of data mining tech-
nology has brought medical information technology into a
critical opportunity for rapid development. &is brings new
development areas to nursing disciplines and also poses new
challenges to nursing quality management. Nursing man-
agement will move towards dataization, informationization,
and refinement. In this study, Bayesian algorithm im-
provement and data preprocessing with the help of data
mining technology were used to optimize the design of
functional modules in the clinical nursing management
system and optimize the patient information management,
medical order management, medical order execution
management, basic information and expense management,
nursing execution process management, system and data
management, barcode management, physical sign man-
agement, WAP information management, and other mod-
ules in the clinical nursing information management system.
Combining the development of Internet hospitals, cloud
hospitals, and smart hospitals, patient-centered medical and
health management services covering the entire life cycle
have become a new development trend. &e construction of
the hospital’s big data system is important for improving
medical services, advancing precision medicine, assisting

clinical diagnosis and decision-making, promoting hospi-
tals’ fine management, chronic disease management, drug
development and side-effect monitoring, infectious disease
prediction, and scientific research management which are
becoming more and more significant.
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Comunità, vol. 29, no. 4, pp. 273–280, 2017.

[17] J. H. Larrabee, S. Boldreghini, K. Elder-Sorrells et al.,
“Evaluation of documentation before and after imple-
mentation of a nursing information system in an acute care
hospital,” Computers in Nursing, vol. 19, no. 2, pp. 56–58,
2001.

[18] W. Ruan, “&e discussion ofmajor points of nursing work and
its implementation strategy in health management depart-
ment,” Chinese Journal of Medical Education Research, vol. 16,
no. 4, pp. 429–432, 2017.

[19] J. B. Seaman, A. C. Evans, A. M. Sciulli, A. E. Barnato,
S. M. Sereika, and M. B. Happ, “Abstracting ICU nursing care
quality data from the electronic health record,” Western
Journal of Nursing Research, vol. 39, no. 9, pp. 1271–1288,
2017.

[20] J.-I. Hwang, J. J. Cimino, and S. Bakken, “Integrating nursing
diagnostic concepts into the medical entities dictionary using
the ISO Reference Terminology Model for Nursing Diagno-
sis,” Journal of the American Medical Informatics Association,
vol. 10, no. 4, pp. 382–388, 2003.

[21] Z. T. Korach, J. YangS. C. Rossetti et al., Mining clinical
phrases from nursing notes to discover risk factors of patient
deterioration,” International Journal of Medical Informatics,
vol. 135, Article ID 104053, 2020.

[22] Q. Xiao, J. Wang, Y. Wang, and Y. Wu, Data mining in
nursing: a bibliometric analysis (1990-2017),” Studies in
Health Technology and Informatics, vol. 264, pp. 1616-1617,
2019.

[23] H. M. Krumholz, “Big data and new knowledge in medicine:
the thinking, training, and tools needed for a learning health
system,” Health Affairs, vol. 33, no. 7, pp. 1163–1170, 2014.

[24] L. Chen and X. Xu, “Effect evaluation of the long-term care
insurance (LTCI) system on the health care of the elderly: a
review,” Journal of Multidisciplinary Healthcare, vol. 13,
pp. 863–875, 2020.

[25] C. Zhao and J. Li, “Equilibrium selection under the Bayes-
based strategy updating rules,” Symmetry, vol. 12, no. 5, p. 739,
2020.

[26] W. Sun, J. Wang, N. Zhang, and S. Yang, “Scalable imple-
mentation of hippocampal network on digital neuromorphic
system towards brain-inspired intelligence,” Applied Sciences,
vol. 10, no. 8, p. 2857, 2020.

[27] F. Orujov, R. Maskeli�unas, R. Damaševičius, and W. Wei,
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