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HOSPITAL MEDICAL BEHAVIOUR SUPERVISION AND OPERATIONAL EFFICIENCY
EVALUATION METHOD BASED BASED ON BIG DATA PLATFORM

YI LIU∗AND YI ZHANG†

Abstract. The application of cloud computing and big data core technologies and concepts to medical informatization can
improve its flexibility and efficiency, and achieve the overall deployment and intensive management of the system. In the era
of big data, the use of information management platform can optimize and standardize clinical diagnosis and treatment process,
improve the quality and efficiency of diagnosis and treatment services, and improve the quality and level of scientific research,
which meets the requirements of medical reform for fine management of hospitals and precise medical treatment in the era of
evidence-based medicine. This paper introduces the development and application of big data analysis in the field of information
technology. Through the research on the supervision of hospital medical service behavior, the top-level design is used to standardize
the content of medical behavior supervision, and the effectiveness of supervision is discussed to achieve the purpose of reducing
clinical paperwork. Based on the needs, the medical service behavior supervision system is proposed and constructed. Strengthen
hospital medical behavior supervision through hospital big data analysis and knowledge base system support.This system can
provide management with an effective monitoring and management tool, enabling them to promptly identify and solve problems
that arise in medical services. By analyzing a large amount of medical data, hospitals can help predict the trend of disease
occurrence in advance, thereby taking preventive and control measures in advance, and reducing the occurrence and spread of
diseases. Through deep learning and analysis of patient data, personalized treatment plans can be provided for each patient to
improve treatment effectiveness.
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1. Introduction. In recent years, with the advancement of new medical reform, medical informatization,
one of the ”four pillars” and ”eight pillars”, is playing an increasingly important supporting role and has
become the key development direction of medical system reform [1]. While medical informatization has received
unprecedented attention and development, due to the arrival of the era of big data and the relatively backward
development of traditional medical information technology, medical informatization also has many problems
[2]. Big data and other modern computer technologies are widely applied in the construction of hospital
informatization, which is the only way to change the current construction and application status of ”chimney”
hospital information system with high investment, low efficiency and difficult management and to establish a
new type of digital hospital information platform architecture system [3]. The application of big data analysis
technology in the field of medical and health care, the use of data mining and analysis technology to analyze
medical data, and the combination of traditional medical data, can achieve accurate and personalized health
care services [4]. Making full use of large medical data can reduce the infection rate of infectious diseases
and improve public health monitoring. In terms of management, large medical data can be used for disease
classification, resource management, quality control and other operations [5]. In a word, making full use of big
medical data is an important way to promote medical informatization and improve the efficiency and quality
of medical industry. With the gradual advancement of medical and health reform in recent years, the medical
environment has been greatly improved, and more people have access to quality medical services. However, for
medical institutions, due to the introduction of relevant policies and systems in the process of medical reform,
hospitals have policies. The implementation and implementation basically rely on traditional meetings, training
and missions, and post-intervention. It is difficult to know the implementation effect of the policy in the first
time [6].The new regulatory policy on medical service behavior may have an impact on the behavior of medical
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personnel. For example, stricter regulatory policies may limit doctors’ behavior, which may lead to doctors
being more conservative when dealing with patients, thereby affecting their treatment effectiveness. In addition,
if regulatory policies lack fairness and transparency, it may lead to dissatisfaction and resistance from doctors,
thereby affecting the quality of medical services [7]. Pareto efficiency describes the effectiveness of resource
allocation in a perfectly competitive market, which is an enjoyable way of resource allocation. However, it has
nothing to do with fairness. Even if all medical resources are monopolized, they can still be pareto efficient
[8]. Medical and health resources are limited, non-competitive and non-exclusive, and medical service is a
quasi-public product. Therefore, the principle of profit maximization and cost minimization cannot be used by
hospitals to participate in market competition. Therefore, the evaluation of hospital efficiency cannot be simply
measured by pareto efficiency [9]. Information-based big data analysis and medical service behavior supervision
are complementary to each other. In medical behavior supervision, the process supervision of implementing
medical technical norms is the basis and also the means [10]. From the perspective of hospital administrators,
big data analyzes all the violations and problems of the whole hospital to analyze big data, provide a basis
for managers’ decision-making, monitor the work of all levels of the hospital, decompose the data at different
levels, and implement the indicators to specific The executive department or medical staff achieves the purpose
of multi-dimensional regulation [13].

Medical behavior supervision should integrate scattered distribution with business data of various systems,
integrate and analyze these business data, and realize self-configuration of data acquisition according to actual
business, interface with various applications or application systems, and subject-oriented analysis of historical
data [14]. When we view the external environment of a hospital as a determined environment, such as a stable
political situation, good policies, universally followed laws, and appropriate public opinion guidance. Then
change the internal factors of the hospital, such as increasing or reducing beds, increasing or decreasing the
number of medical staff [15]. Similarly, assuming that the internal factors of a hospital are fixed within a
certain period of time, and the external factors change, such as the adjustment of medical insurance policy or
the national policy adjustment, which makes foreign capital and private capital enter the medical market in a
large scale, whether endogenous or exogenous factors change, can affect the operational efficiency of a hospital
[16].

In this paper, we propose an algorithm based on the big data platform, which is a new algorithm for the
supervision of medical behavior and the evaluation of operational efficiency in hospitals. In summary, our
contributions are as follow:

1. This algorithm is a new technology based on big data platform for the problem of hospital medical
behavior supervision and operational efficiency evaluation methods.

2. This technology is widely applicable in the big data platform environment, and it has high applica-
bility for most of the solid hospital medical behavior supervision and operational efficiency evaluation
methods.

3. Higher precision, wider applicability and higher recognition.

2. Related Work.. As medicine enters the era of big data, the mining and utilization of clinical data will
inevitably improve clinical decision-making and management levels, improve service efficiency, reduce medical
errors, and deepen medical reform. This also puts forward higher requirements for hospital refined management
[17]. IBM has creatively proposed the concepts of earth intelligence, intelligence, and medical technology as
one of its important aspects of rapid development worldwide. Currently, the academic community has reached
the following consensus in several stages of implementing intelligent medicine: 1. Medical data collection
and analysis; 2. Big data information analysis and processing; 3. Intelligent medical knowledge learning [18].
Based on medical diagnosis and treatment support based on big data processing, some scholars believe that
introducing key technologies and core concepts of cloud computing and big data into medical informatization
construction is in line with the inevitable trend of modern medical development. In the era of big data, cloud
computing and big data technology have become key technological support for achieving the transformation of
medical informatization and promoting medical system reform [19].

Cloud computing, as a system engineering in the era of big data, has unparalleled advantages in the research
and application of big data. Some scholars have introduced hospital informatization construction into cloud
computing. Through overall deployment and intensive management, equipment investment has been reduced,
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resource utilization has been improved, system operating costs have been reduced, green hospital IT system
architecture has been achieved, and a new type of hospital information construction has been established. In the
process of big data processing in hospitals, it is necessary to consider the security and sharing of data. Develop
corresponding data security policies to ensure data privacy and security. Meanwhile, for valuable analysis
results, data sharing and exchange can be achieved through shared platforms, promoting the development of
medical research [20]. Some scholars believe that big data has potential in the medical field: around how
to reshape the medical system, based on the belief that medical big data contains huge wealth, medical big
data has many applications, and for hospital informatization construction, meaningful information extracted
from medical big data has also been greatly promoted [21]. Some scholars believe that traditional computer
architectures have limited processing power for big data based on the symbiotic impact evaluation method of
topological reduction of big datasets. Cloud computing provides an effective way for big data processing [22].

3. Materials and Methods. With the rapid development of information technology, especially the rise
of cloud computing and big data technology in recent years, more and more medical institutions in China have
begun to accelerate the change of the traditional mode of hospital informatization, to realize the transforma-
tion and upgrading of digital hospital construction, in order to improve their own medical service level and
core competitiveness. Based on cloud computing medical cloud service mode, a new architecture of digital
hospital information platform is established, which enables medical institutions to improve ”patient-centered”
clinical medical services and meet the needs of medical resources [23]. Is not a simple computerized medical
informatization, but information sharing as the core, including internal medical institutions, medical institu-
tions, medical institutions and community, the health administrative department, medical insurance agency
information sharing between each other, maximum convenient patient medical treatment process, improve the
efficiency of medical work, and the convenience of various kinds of management personnel management work
of analysis and decision, give full play to the information technology application in the medical industry value,
improve the effective utilization ratio of health resources. Will be the key technology and the concept of cloud
computing and big data used in hospital information construction, can improve the flexibility and efficiency of
medical informatization, to realize the overall deployment, intensive management system, on-demand configu-
ration, satisfy its large-scale application in scalability, reliability and on-demand services, at the same time can
make the elasticity of large data storage, centralized management and effective utilization.

The evaluation of hospital efficiency should also be discussed separately from the short-term and long-term
perspectives; the short-term external environment is relatively stable, and the internal factors directly affect
the hospital’s economic efficiency; using a single-time panel data to measure the relative relationship between
different hospitals. In the long run, because internal factors and external factors are simultaneously changing,
such as the introduction of a policy, it may be good news for a certain type of hospital, and for a hospital that
does not have this attribute, it may be bad news. Therefore, the long-term efficiency of the hospital cannot be
measured by the accumulation of panel data. So how do you judge whether the hospital has maintained high
efficiency for a long period of time, 10 or 20 years, or in which years is more efficient, and in other years is less
efficient? When evaluating the technical efficiency of different hospitals, especially when the technical efficiency
is related to many different factors, the multiple linear regression model is a better solution. Multivariate linear
regression analysis solves the correlation between a phenomenon (interpreted variables) and multiple influencing
factors (interpreted variables) in market competition activities, and can more intuitively describe what are the
most significant factors affecting a phenomenon and the degree of such influence.

Firstly, the large data collection module is used to collect patient’s visiting information from various hospital
information systems to form user preference data, and these historical records are transformed into a simple
triple:

dFr = τbdx (3.1)

Then use several similarity measures to calculate the similarity between users, the formula is:

x
′

ij =
xij

SJ
(3.2)

In essence, the Euclidean distance represents the true distance of two points in a multidimensional space,
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Fig. 3.1: Average absolute distance

and its formula is as follows:

ρ(x, y) =

 k/(M1 ∗M2)(x, y) ∈ S

0(x, y) /∈ S,
(3.3)

The similarity expressed by Euclidean distance is formula 6. It can be shown in Figure 3.1.

F (x) =
1

1 + e−ax
(3.4)

Pearson correlation coefficient represents the ratio between skew variance and standard deviation of two
triples, and its calculation formula is as follows:

qf = − 1

1 + e−ax
(3.5)

Cosine similarity represents the cosine value of the Angle between two images of two triples in the vector
space, which is used to measure the difference between them. The calculation formula is as follows:

S1 = R1 = [G1, G2, ..., Gk] (3.6)

According to the similarity measure calculated by the above similarity calculation method, two types of
methods are used in our system to obtain adjacent users or items, that is, neighbors based on similarity threshold
and a fixed number of neighbors, as shown in Figure 3.2 and Figure 3.3.

Accuracy and recall are two measures used to evaluate the efficiency of behavior supervision and operation.
Firstly, relevant data needs to be collected, including behavioral data of medical personnel, patient feedback,
and reports of medical accidents. These data can be obtained through the hospital’s information system, survey
questionnaires, surveillance cameras, and other means. Classify the behavior of medical personnel based on
the collected data. For example, behaviors can be divided into ”compliant” and ”non compliant”, or classified
based on specific types of behaviors. Use machine learning or statistical methods to establish models based on
collected data to predict the behavior of healthcare workers. Formulas such as Formula 3.7 and Formula 3.8
can be used to establish the model. Use a test set to evaluate the accuracy and recall of the model. Accuracy
refers to the proportion of the correct number of samples predicted by the model to the total number of samples,
while recall refers to the proportion of the correct number of positive samples predicted by the model to the
total number of positive samples. Apply the model to actual data to monitor the behavior of medical personnel.
If the accuracy and recall of the model are high, the model can effectively identify and predict the behavior of
medical personnel, thereby assisting hospitals in behavioral supervision. By collecting and analyzing this data,
comprehensive supervision of doctors’ medical behavior can be carried out, including their prescription behavior,
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Fig. 3.2: The neighboring method based on the threshold of similarity threshold

Fig. 3.3: Fixed number of neighboring methods

diagnostic behavior, and treatment behavior. These data can help us understand whether doctors’ behavior
complies with regulations and whether they can provide high-quality medical services. The measurement
methods defined by them are Formula 7 and Form 8. The accuracy recall index is shown in Table 3.1. The
types of supervision are shown in Table 3.2 and the growth of operational efficiency is shown in Table 3.3.

ai = (τi − τi−1)/(ρihi) (3.7)

vD =
dw
dt

(3.8)
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Table 3.1: Accuracy recall rate

Actual Class Positive Negative Total
Actual Class Positive Ture Positive Ture Negative TP+FN
Actual Class Negative Fasle Positive Fasle Negative FP+TN
Actual Class TP+FP TN+FN TP+FN+FP+TN

Table 3.2: Accuracy recall rate

No profit Profit seeking
Non regulation 0�r -s,r

Supervise -c,r f-c-s,r-f

In large-scale data processing, these two separate components are often used together in the following
format:

∆y = M(t0 +∆t)−M(t0) (3.9)

Multivariate linear regression analysis is used to evaluate the technical efficiency of different hospitals, which
can solve the problem of hospital public welfare. The methods and results are in the following equations:

Ri(i) = P (qt = si|yt) (3.10)

λ = f(x1, x2, x3, x4) (3.11)

In conclusion, the performance formula of medical behavior supervision and operational efficiency evaluation
methods in hospitals under the big data platform is as follows:

minθj0

s.t.



∑n
J=1 Xjλj + S+ = θj0Xj0∑n
J=1 Yjλj − S− = Yj0∑n
J=1 λj = 1

λj≥0, j = 1, ..., n; θJ0
∈ E,

(3.12)

The generation of large data has gone through several stages step by step, from the initial operation of
special application groups to the active generation of data by the whole people, that is, users, to the final
generation of data automatically and endlessly by human intelligent sensor devices, which together constitute
large data. From these data generation methods, W can clearly understand the characteristics of large data
introduced in the previous section. Data generation speed is faster and faster, data volume is larger and larger,
data types are diverse, and data value density is lower and lower. With the popularization of hospital informa-
tion system, a large number of medical information will be generated every day, including image information
(CT, MR), vital signs, clinical examination, diagnostic information and other information. These resources
are valuable resources of the hospital, and have important value in patient diagnosis, clinical comprehensive
display and medical research. The effective acquisition and storage of this information is the basis for the
use of medical data. Platform-as-a-service provides an operational environment for the creation of application
services, integrated development tools and software for medical software vendors, medical institutions at all
levels, and medical management departments to support the subsequent development of medical organizations
in distributed computing platforms. . By using the various interface calls provided by the platform, software
tools, integrated SDKs, data mining engines and other basic services, you can quickly develop a variety of
software to meet your own needs and seamlessly integrate into existing platforms.
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Table 3.3: Operating efficiency growth

Time Growth rate
1 7.68%
2 10.37%
3 13.29%

Table 4.1: Economic benefits

Number of users 106 97
Scale Big Small

Return on investment 76.7% 45.3%

4. Results.. The purpose is to provide medical information system service by desktop service, so that
hospitals and users can obtain the permission of medical information system by ”leasing” according to their
own needs, and realize the mode of medical information system as a service. At the same time, for providers of
medical cloud services, virtual desktop architecture allows them to quickly and cheaply build a mobile hospital
information environment without modifying existing medical information systems or developing new mobile
medical applications to support large-scale access to medical information systems based on cloud computing.
The larger the number of users, the larger the scale of virtual desktop architecture implementation and the
greater the economic benefits, as shown in Table 4. The growth rate of hospital assets is shown in Table 5.
The providers and owners of medical big data service platform can be hospitals or third-party institutions
independent of hospitals. Compared with the third-party medical cloud service platform, the hospital has
the inherent advantages of adapting measures to local conditions. First, the hospital has a complete medical
information system-level environment, which can be quickly upgraded to the cloud platform. Second, IT can be
closely integrated with the hospital process rather than provide a single service, such as the storage of medical
images, as a third-party service provider. Third, IT personnel and medical workers in the hospital can quickly
communicate with each other, find problems in the cloud platform and solve them.

Establishing hospital data platform is one of the ways to solve the problem of hospital big data processing.
Hospital data platform mainly includes data storage layer, business component layer, data interaction layer,
hardware network infrastructure layer, and four levels. Two major systems: standard specification system
and safety guarantee system. See Figure 4.1 for details. Building a hospital data platform and gradually
realizing a new data exchange processing mode of unified and efficient, resource integration, interconnection
and information sharing is an important trend in big data processing.

Nonparametric estimation efficiency is mainly the data envelopment analysis, the main ideas of this way
of efficiency evaluation is by looking at a large number of actual production data, and based on the production
effectiveness standard to find out in efficient point on the surface of the production frontier, is made up of all
these efficient point of a surface data envelopment, comparison of the distance between the observed value and
the ideal surface, measuring the effectiveness of the technical efficiency and the effectiveness of resource alloca-
tion. Evaluate the efficiency of traditional Chinese medicine hospitals in utilizing medical resources, including
human, material, and financial resources. For example, is there a problem of insufficient manpower leading to
a decline in the quality of medical services, or is there a phenomenon of uneven financial allocation leading
to imbalanced development in certain departments. Inspect the investment and achievements of traditional
Chinese medicine hospitals in medical technology innovation. For example, can the introduction, research and
application of new technologies improve the quality and efficiency of medical services. Understand whether
the economic burden of patients is reasonable, as well as the measures and effectiveness of traditional Chinese
medicine hospitals in reducing the burden on patients. For example, is there any phenomenon of excessive
examination, excessive treatment, etc. that increases the financial burden on patients.It should be noted here
that as a non-parametric efficiency evaluation method, data envelopment analysis has the advantages of wide
application, simple operation and relatively easy data acquisition. However, this method can only be used
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Table 4.2: Asset growth rate

Number of years Growth rate
2 16.59%
4 18.71%
6 19.58%

Fig. 4.1: Hospital data platform technology architecture

to evaluate the relative efficiency. Even if the efficiency value of all decision making units is 1, it cannot be
concluded that all decision making units are technically effective. Data envelopment analysis can only judge
the relative effectiveness of technical efficiency between a group of decision making units. Therefore, when we
want to evaluate the absolute level of hospital technical efficiency, data envelopment analysis is inadequate.
Using big data analysis technology, and the support of knowledge base and rule base, the medical behavior
supervision system conducts big data intelligent analysis on clinicians’ violations, automatically captures the
problematic medical orders or prescriptions, and displays them to relevant auditing personnel to conduct vio-
lations. Review and break down the problem to find the specific root cause of the problem. At the same time,
after the system automatically generates the complaint file for the violation problem, the system automatically
warns the clinician that there is a violation document, and the clinician can appeal the case. For example,
timely monitoring and capturing of the problem of irrational drug use interactions, the medical management
department in the event and the post-mortem medical management department to review and capture the
violations of the doctors, and the violations automatically captured by the system are displayed to the medical
administration. Comments, thus helping the functional departments to change from terminal management to
link management and process management.

The expanding medical information data is mixed with a large number of unstructured data, and the
analysis data is becoming more and more diversified. The current storage architecture has been unable to
meet the needs of large data applications, especially when dealing with and querying large data sets. Massive
data storage system must have the corresponding level of expansion capacity. In addition to the huge scale
of data, it also has a huge number of files, so how to manage the metadata accumulated at the file system
level is also a difficult problem. There are real-time problems in the application of large medical data, which
require real-time or quasi-real-time data processing and second-level query response. In recent years, with the
development of medical information, cloud computing and the application of large data model, medical data
has shown explosive growth, as shown in Figure 4.2.

In the classification and prediction analysis of medical image data, we classify them according to the char-
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Fig. 4.2: The explosive growth of big medical data

acteristics of images and obtain knowledge and rules to predict future information. In the evaluation method of
hospital medical behavior supervision and operational efficiency based on big data platforms, multidimensional
analysis of image data can effectively extract and analyze key information in medical images. By constructing
multidimensional features such as color, texture, and shape of images, these features can be comprehensively
applied for deeper analysis and evaluation. Color feature is one of the basic features of an image, which can
reflect the basic attributes of the image, such as brightness, contrast, and saturation. In medical image analysis,
the extraction of color features can help doctors better understand and diagnose the condition. For example,
in medical imaging, the color differences of different tissues can help doctors identify lesion areas. By extract-
ing and analyzing color features, quantitative descriptions of color distribution, color composition, and color
changes in images can be provided, providing important basis for medical behavior supervision and operational
efficiency evaluation. In the similarity retrieval of image data, we can use features based on image color his-
togram, features based on image multi-feature composition, features with regional granularity based on wavelet
or features based on image wavelet to conduct image similarity retrieval. In association mining of image data,
we also mine association rules according to image features. In a particular cluster configuration, you must find
a balance between cluster performance and the number of tasks. In the experiment, except for the network
connection to the clinical data center, all the experimentally related hosts use the same hardware configuration
and network bandwidth to ensure that there is no other than the system architecture (ie distributed and non-
distributed). Differences in system performance. The specific performance is shown in Figure 4.3. When the
data scale increases to reach the bottleneck of the protective gear processing, the distributed system platform
can increase its capacity by increasing the number of nodes, which has good scalability, as shown in Figure 4.4.

By analyzing the utilization of medical resources, it is possible to understand whether hospitals have
problems such as resource waste and insufficient resources. For example, if the bed usage rate in certain
departments is too high, it may be necessary to increase the number of beds or adjust the department layout.
By analyzing the treatment cycle of patients, we can understand whether there are any problems with the
hospital’s treatment process and whether optimization is needed. For example, if the treatment cycle of some
patients is too long, it may be necessary to identify the cause and make improvements.

5. Conclusions.. This article introduces the development and application of big data analysis in the field
of information technology. By studying the regulation of medical service behavior in hospitals, using top-level
design to standardize the content of medical behavior regulation, exploring the effectiveness of regulation, and
achieving the goal of reducing clinical paperwork. Based on the needs, a regulatory system for medical service
behavior has been proposed and constructed. Strengthen the supervision of hospital medical behavior through
hospital big data analysis and knowledge base system support. By comparing the distance between observation
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Fig. 4.3: Data collection comparison experiment results

Fig. 4.4: Big data analysis performance results

values and ideal surfaces, as well as the efficiency of measurement techniques and the effectiveness of resource
allocation, decision support can be provided for hospital management. Help them better understand the issues
of medical behavior norms and operational efficiency, and develop corresponding improvement strategies. At
the same time, this method can also provide better medical services for patients, improve medical quality and
safety.
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