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Abstract. To analyze the hot spots and trends of periodical texts on the topic of medical and
maintenance combination can provide the basis to grasp the hot spots of research in this field and
promote its further development. With the method of machine learning, 1,459 fund literatures with
the theme of "combination of medical and nursing care" in CNKI database from 2013 to 2021 were
taken as analysis samples. python was used to crawl the text content and preprocess it. Subject
words were selected based on Sent-LDA model, and data were substituted to form a visualization
map. Analyze the research trend of Chinese medical combination. Study found that at present our
country medical have combined with the research hotspots focus on the allocation of resources,
wisdom, provide for the aged, personnel management and rural development, then can pay attention
to the field of policy implementation, cross-sectoral coordination mechanism, the old man nursing
assessment system and grading system of diagnosis and treatment research.

Keywords: Combination of Medical and Nursing Care; Sent-LDA Model; Text Mining; Research
Trend.

1. Introduction

With the increasing aging in our country, the chronic disease of the elderly has gradually become
the focus of pension industry research. Since 2013, a series of policies have been released to advocate
"integrated care", "diversified health care for the elderly", "medical care and elderly care services"
and other key tasks and safeguard measures. It can be seen that "the combination of medical care and
elderly care" has become an inevitable trend of the development of China's elderly care industry.
Scientific and effective integration of medical and elderly care resources to a certain extent to solve
the elderly daily examination, health care, rehabilitation and other diversified needs. Therefore, the
integration of medical resources and pension service resources makes medical services and pension
services deeply integrated development, and provides the elderly with medical treatment, care, life
and other aspects in one service mode, increasingly becoming a research hotspot in the academic
circle.

In order to further understand the research status of the combination of medical care and
maintenance, this paper analyzes the journal text with the theme of the combination of medical care
and maintenance, aiming to discuss the research hotspot and development trend of the combination
of medical care and maintenance in China, analyzes the shortcomings of the existing research and
points out the future research direction, in order to provide theoretical basis for the subsequent
academic research and promote the development of the combination of medical care and maintenance
in China. Among them, the age distribution of literature can directly reflect the change relationship
between time and quantity of literature in a certain research field, thus revealing the research status
and development speed of this field, and taking this as the basis for predicting its development trend.
As can be seen from Figure 1, literatures on the combination of medical and nursing care in China
show an increasing trend year by year, especially after 2015, with a great breakthrough in the number
of literatures, among which the largest number is in 2019. Due to the more rigorous academic policy
in 2019, the research literature has slightly decreased since that year, but the number of literature still
remains above 800. It can be seen that there is a large development space in the field of combining
medical and nursing care in China. The existing research literature is more and more refined and
specific while paying attention to high quality.
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Chronological distribution of literature on the development
of the combination of medicine and nursing
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Fig 1. Chronological distribution of literatures on the combination of medical and nursing care

Most of the existing studies on text trends adopt the bibliometric method [1-5]. Citespace software
is used to sort out the authors, research institutions and keywords of articles, so as to obtain the
visualization analysis of knowledge graph, while few analyze the trends from the perspective of text
mining. The use of text mining can directly extract useful and potential information from the text
content, in the study of article trend analysis can more accurately reflect the core topic of the article
and the relationship between the topic and keywords. Therefore, from the perspective of text mining
[6-9], this paper adopts the method of machine learning to analyze and preprocess the contents of
1,482 literatures on the theme of "combination of medical and nursing care" downloaded from the
database of China National Knowledge Network (CNKI), and introduces the Sentance-LDA model
to the processed text contents. That is, a sentence layer is added on the basis of the original LDA
model, which mainly considers the words with the highest proportion of weight in a sentence, so as
to be more refined when dealing with a large amount of text data. The model was used to identify and
cluster key keywords, and the distribution of key words under each theme was obtained, so as to
analyze the hot spots and trends of Chinese medical maintenance combination research.

2. Research Methods

2.1 Data Collection

This paper uses the database of China National Knowledge Network (CNKI) as the data source,
and the research object is articles containing the terms "combination of medical and nursing care" or
"integration of medical and nursing care" in their titles, keywords and abstracts. Among the published
articles by 2021, the documents of the foundation were selected from the advanced search bar and
downloaded into PDF format. 23 documents that were inappropriate or undownloadable were deleted,
and 1459 articles were retained as data samples.

2.2 Data Preprocessing

The text content of PDF is parsed and preprocessed using python. It mainly includes: 1) Cleaning
the data contained in the original text data, such as symbols and English characters, with low value
content and chaotic data structure, which can easily lead to the deviation of text mining results; 2)Use
the Jieba package in Python to divide a sentence into multiple words to make the content clearer; 3)
In text processing, eliminate words such as interjections or modal particles with high frequency but
little practical meaning. FIG. 2 shows a comparative analysis diagram before and after data
preprocessing.
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1. The development of integrated medical care can well solve the worries of the elderly and meet the spiritual and
cultural needs of the elderly as well as the medical and health needs;
2. The company has developed an electronic device for the elderly to carry around and monitor their physical condition
at any time;
3. The medical resources of pension institutions will be restricted due to professional reasons;

1. Integration of medical care, development, the elderly, worry, meet, the elderly, pension, spiritual culture, medical
health, demand]
2.[Company, research and development, the elderly, carry, carry, anytime, test, monitor, the elderly, physical conditions,
electronic equipment]
3.[elderly care institutions, medical resources, professional reasons, constraints, restrictions]

Fig 2. Comparison before and after data preprocessing

2.3 Identification of Key Keywords based on the Sent-LDA Model

In order to dig out the hot spots in the field of combining medical and nursing care from a large
number of texts, this paper introduces the topic model. In the field of natural language processing,
the topic model is a statistical model to find abstract topics in a series of documents in an unsupervised
way, among which the Latent Dirichlet Allocation (LDA) model proposed by Blei [10] in 2003 is the
most commonly used one. LDA model uses a three-layer Bayesian probability model to correspond
to the three-layer structure of "document - topic - word", and believes that each word is generated by
"selecting a certain topic with a certain probability, and then selecting a certain word from this topic
with a certain probability", that is, each word in the document is extracted from a potential topic.
Based on a large amount of text information, LDA model can realize automatic clustering of these
text data, so as to dig out potential topics and calculate the proportion of each topic [11].
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Fig 3. Structure representation diagram of the Sent-LDA model

In theory, the LDA model can be directly used to extract high-frequency subject words in the field
of medical and nursing combination from a large number of text contents, but a title often only
expresses a topic, and the LDA model believes that multiple topics can be extracted from a sentence.
Therefore, in order to better conform to the characteristics of research hotspots in the text content,
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this paper introduces the Sent-LDA model proposed by Bao et al. [12] aiming at the characteristics
of short texts. Based on the LDA model, the Sent-LDA model adds the "one topic only sentence"
restriction, which assumes that all words in a sentence are drawn from an underlying topic.
Specifically, based on the three-tier structure of "document -- topic -- word" of the LDA model, the
Sent-LDA model adds a "sentence" layer between "document" and "topic", forming a four-tier
structure of "document -- sentence -- topic -- word". In this way, it mainly considers the words with
the highest proportion of weight in a sentence, so as to be more refined when dealing with a large
amount of text data. The structure of the Sent-LDA model is shown in Figure 2, where the meanings
of each symbol are summarized in Table 1.

Table 1. Conformance and implication in the Sent-LDA model

Symbol Meaning Symbol Meaning
K \Number of documents A Theme
A The number of sentences in the literature a The polynomial distribution of Text - topic
B The number of words in the literature B Polynomial distribution of "topic - word"
C The number of topics in the literature n Prior distribution of «a
v word 0 The prior distribution of 8

The generation process of the Sent-LDA model is as follows:
1)For each topic A€ {1,...,C}, the distribution of words in the topic is 8; —~ Dirichlet(8)
2)For each document k,

L. Select a topic distribution aj ~ Dirichlet(n) ;

II. For each sentence s in document k,
1. Obtain the topic Ay ;s ~ Multiomial(ay) of sentence s from the polynomial
distribution of text-topic;
il. For each word n in the sentence s, the word vy ¢, ~ Multiomial(f; s 5) is

obtained from the polynomial distribution of topic-words.

Before applying the Sent-LDA model to identify topics contained in large amounts of textual data,
you need to set the number of topics. In this paper, the perplexity method is used to assist in choosing
the range of suitable topics. Confusion is an indicator to evaluate the quality of models in the field of
natural language processing. It is assumed that K;, K, v, and A, represent the test set, the number
of documents, the number of words in document k and the number of words in document k,
respectively. The confusion of each document test set is defined as:

Perplexity(ﬁt) = exp[— ZK: log p(uk)/ i AkJ (1)

k=1

Formula (1) can be used to calculate the confusion degree corresponding to the number of topics
in the model, and then draw the change curve of the confusion degree with the increase of the number
of topics. In this paper, while calculating the degree of confusion, python software was used to get
the effect diagram of topic division, and the best clustering results were obtained by synthesizing the
two perspectives.
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3. The Distribution Results of Chinese Medico-maintenance Combination
Research Theme

3.1 Topic Number Selection

The Sent-LDA model was used to identify the key topic words of 1482 downloaded PDF texts.
Firstly, the confusion degree was calculated to determine the range of the optimal topic number, and
then the appropriate topic number was selected. Figure 4 shows the variation curve of the model's
confusion degree when the number of topics is different. It can be seen that the confusion degree
tends to be stable when the number of topics is 3 and 4, and begins to increase when the number
exceeds 4. By checking the clustering results with the number of topics being 3, 4, 5 and 6, it is found
that although the larger the number of topics is, the higher the degree of confusion is. At the same
time, according to the clustering effect diagram, when the number of topics is 3, the farther away each
topic circle is, the lower their similarity is, and the classification effect of topics is relatively good.
Therefore, the number of topics is set to 3 in this study.
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»
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Fig 4. Confusion degree changes with different topic numbers

When using the Sent-LDA model to identify topics, we screened the words (stop words) that
appeared frequently in each topic but were easy to cause trouble to the recognition of topics. Finally,
12 words were identified as stop words in the research field of the combination of medicine and care,
including "combination of medicine and care", "pension", "old people", "old people", etc. After
removing the stoppages, the Sent-LDA model is applied again to obtain three topics and a list of
keywords for each topic from the PDF downloaded from CNKI. The results showed that, compared
with the direct application of the Sent-LDA model to the recognition of topics in combination with
medical care, the recognition of topics was no longer affected by ill-defined words after the screening

and elimination of words, and the classification effect was improved.

3.2 Topic Result Analysis

To clarify the content of each topic, you need to name them. The high-frequency words clustered
into each topic are displayed in the form of word cloud map. The higher the lexical weight ratio, the
larger the word cloud map. See Figure 5 for details

It can be clearly seen from the word cloud map of the clustering results that "mode", "institution"
and "development" in the existing research on the combination of medical and nursing care are the
words with the highest weight ratio under the three themes. After comprehensive consideration of all
the words under each theme, the three themes are finally determined as follows: The research on the
mode of the combination of medical and nursing care, the research on the institutions of the
combination of medical and nursing care and the other research on the combination of medical and
nursing care with "development" as the core.
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Fig 5. Word cloud map of clusterlng results with topic number of 3

(1) Study on the mode of combination of medical and nursing care

The research on the model of combining medical and nursing care is helpful to promote the further
development of this field. The existing models of the combination of medical and nursing care mainly
include three types: "care in medical care", "care in medical care" and "care in medical care". The
difference lies in the expansion of old-age care function led by medical institutions or the expansion
of medical care function led by old-age care institutions. As can be seen from the related clustering
word cloud map, words such as "demand", "nursing", "health" and "resources" have a high weight,
which means that for different elderly people in different modes, nursing needs and health needs
should be comprehensively considered to complete the resource allocation under different supply and
demand modes. For example, the elderly who are in good health occasionally need middle-end
medical and health resources, so it is more necessary to strengthen the demand for front-end medical
and health resources and improve the supply of health and prevention resources. However, for the
elderly with potential disease risks and disabled or semi-disabled elderly, they are more dependent
on the middle and back-end medical and health resources. For these elderly people, the needs of the
back-end of medical and health resources should be analyzed while fully considering the connection
with professional conservation resources.

Correspondingly, words such as "Internet", "wisdom", "radiation" and "platform" show that the
wisdom of the combination of medical and nursing care mode has become a hot topic. By combining
the wisdom with the medical industry and the elderly care industry, the platform information sharing
can be realized, so as to improve the quality of medical treatment and service in the process of model
operation. The model of the combination of intelligent medical care and old-age care is mainly
composed of three levels: the first level is the service object, namely the elderly and their families.
With the help of intelligent terminals connected to the intelligent pension platform, such as mobile
phones and wearable devices, service subjects can upload the vital signs, geographical positioning
and service demand information of the elderly in real time. The second level is technical support,
namely the intelligent home-based elderly care platform based on the Internet of Things, cloud
computing and other technologies, which plays the role of a hub bridge connecting service subjects
and service providers. The third level is the service provider, namely community service centers,
medical and health centers, pension institutions, catering companies, financial institutions,
universities for the elderly, travel agencies, etc. In-depth discussion and research on intelligent mode
will help to provide more professional and convenient medical and pension services for the elderly,
and provide strong guarantee for every decision with the help of platforms and Internet big data
technology, thus improving the quality of life of the elderly to a certain extent.

(2) Research on institutions combining medical and nursing care

According to the word cloud map with the theme of "institutions", the research of "medical
institutions" and "community health institutions" is relatively high in the present research, which is
also the hot spot of the combination of medical and nursing in our country. Let the medical institutions
pay attention to the maintenance of talent investment, let the community health institutions strengthen
the construction of medical resources, give full play to the professional advantages of medical
services and elderly care services, make full use of social organizations, enterprises, volunteers and

nn
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other subjects, jointly support the quality of life of the elderly. It is found in the research of different
levels of medical and nursing care institutions that high-end medical and nursing care institutions can
create medical and nursing care services with the help of real estate industry or tourism, and these
institutions can adjust themselves according to the law of market value and price changes, basically
achieving long-term supply and demand balance, while some institutions with low positioning can
obtain government subsidies through PPP operation. To improve medical equipment, environmental
facilities, etc.

As can be seen from the distribution map of institutional topic words, a lot of research has been
gradually carried out on the development of rural medical and nursing institutions. How to make the
combination of rural medical and nursing institutions better and bigger is also a research hotspot at
present. Due to the low level of economic development in rural areas compared with that in urban
areas, the consumption capacity and acceptance degree of medical and nursing institutions for the
elderly are not enough, coupled with limited government resources, leading to the low coverage rate
of medical and nursing institutions in rural areas. Related research has found that most of the rural
elderly, influenced by traditional concepts, are not willing to choose institutional care, they prefer to
live in the familiar environment, which has become a major problem in our country combining
medical care with institutional care. In addition, the management and nursing staff of rural medical
and nursing institutions are not of high professional quality, most of their goals are to gain more
benefits, and insufficient attention to the psychological needs and mental health of the elderly are also
problems that need to be solved.

(3) The combination of medical and nursing studies with "development" as the core

The clustering results of the third topic are rather disorganized. Based on the distribution of high-
frequency words of this topic, the topic is summarized here as the combination of medical care and
other studies with "development" as the core. "Policy", "current situation", "dilemma" and "service"
are the most frequently used discourse studies under this theme. In recent years, the state has
introduced a series of policies to vigorously support the healthy and orderly development of the
combined medical and nursing care market for the elderly. However, due to multiple management,
the demarcation between powers and responsibilities of relevant departments is not clear, there are
obstacles in information communication, and there are differences in resource allocation, which
ultimately lead to the implementation of the policy. To this end, it is necessary to further clarify the
responsibilities of all relevant departments, and establish a multi-department coordination mechanism
led by the health department, so as to change the situation of "multi-management", which is also a
major trend in the research field of the combination of medical and nursing care.

Other words that came first under the topic were "indicator", "expert", "assessment" and so on.
This is because at present our country has not established a complete unified nursing standards for
the aged, even the common medical institutions are also by disease diagnosis nursing classification,
but such forms are often greatly different from the actual needs of the elderly, so that the life needs
of the elderly can not be effectively met, resulting in a waste of nursing human resources. This is also
a major research trend at present. It is suggested that the government should take the lead in
establishing a scientific and unified evaluation system for elderly care in institutions combining
medical and nursing care, train professional evaluation personnel, and encourage social capital to
establish professional evaluation institutions to lay a solid foundation for graded care for the elderly.

4. Conclusion and Prospects

In terms of the number of studies, the research on the combination of medical and nursing care in
China officially started in 2015, and on the whole shows an increasing trend year by year, and the
research literature pays more and more attention to refinement and specificity while paying attention
to high quality. In terms of research hotspots, the Send-LDA model was used to extract and cluster
the key words of PDF text, and finally three main research hotspots were found in the fields of the
combination of medical and nursing care, namely, the model of the combination of medical and
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nursing care, the institution of the combination of medical and nursing care, and other studies of the
combination of medical and nursing care with "development" as the core. In the keyword clustering
results of each topic word cloud map analysis found that, Current research focuses on resource
allocation under different supply and demand models of the combination of medical care and old-age
care, intelligent model of the combination of medical care and old-age care considered from three
perspectives of service subject, technical support and service provider, research on the combination
of medical care and old-age care institutions dominated by "medical institutions" and "community
health institutions", management of professional personnel in institutions and development of rural
combination of medical care and old-age care institutions ; From the perspective of research trend,
the following can be considered: 1) how to take "development" as the core as soon as possible to
improve the relevant research on the implementation of the combination of medical and nursing
policies, so that the government policy is not superficial, can fundamentally solve the problems of
the elderly; 2) Clarify the responsibilities of relevant departments and improve the cross-departmental
collaboration mechanism; 3) To establish a scientific and unified evaluation system of old-age care
in medical and nursing institutions; 4) According to the different conditions of the elderly to
implement the hierarchical diagnosis and treatment system to maximize the utilization of resources.

As this paper only takes 1,459 fund literatures in CNKI database as analysis samples, foreign
academic platforms are not involved. Given that the Sent-LDA model is probability-based, it is
necessary to expand the number and scope of relevant papers, which can be collected from multiple
domestic and international platforms, and add more content to ensure the accuracy and
appropriateness of the topic. The next step is to carry out text analysis of foreign literatures on the
combination of medical and nursing care and explore their research trends.
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