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Abstract 

With the rapid development of network information technology, the increasing number 
of Internet users, and people's increasing attention to health problems, the Internet has 
become an important channel for the public to obtain and share medical information. 
This study takes the theme text of the Baidu Weight-loss bar as the research object, uses 
Python to grab data, and adopts the LDA theme model to identify and analyze users' 
information needs. Baidu weight-loss bar users' information needs are multifaceted. 
Users have a strong sense of personal weight-loss management and weight-loss initiative. 
At the same time, users are more willing to find peers to monitor each other's weight loss. 
In contrast, users showed less interest in online weight-loss counseling, diet, and health 
research. 
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1. Introduction 

With the rapid development of network information technology, the application of Internet 
technology in the field of medical and health can maximize the integration and utilization of 
medical and health resources and improve the level of medical and health services, which is of 
great significance to improve the health level of the public. Online Health Communities (OHCs) 
have become an important channel for modern residents to get medical information and health 
management. OHCs enable individuals with health interests in the community to self-organize 
together, share experiences, discuss problems, provide emotional support to each other and 
help themselves with health [1]. A survey shows that 80% of users look for information about 
diseases and treatment online through the Internet. In the United States, 61% of adults will first 
choose the Internet to query relevant information after getting sick, of which 41% will join the 
corresponding patient online community to find "people connected with the same disease" [2]. 
Additionally, 60% of Americans use online health communities to record their weight, diet, or 
exercise [3]. With the demonstration and promotion of foreign online health communities, 
many domestic online health communities, such as Haodf.com, 39 Health Network, and xunyi.cn 
have emerged one after another. There is a trend of vigorous development. The number of users 
is growing rapidly in the online health community 

At the same time, several specialized information exchange platforms for different diseases 
have emerged, such as manyoubang.com (online communication community for chronic 
diseases), tnbz.com(online communication community for diabetics), Baidu weight- loss bar 
(Internet users for obesity and weight loss) and so on, allowing patients to find their sick friends 
in this online community or forum. And exchange and share their treatment experience and 
psychological state. 
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2. Research Backgroud 

2.1. Online Weight-Loss Community 

Online weight loss communities (OWLCs) as a special kind of online health community have 
also developed rapidly. In recent years, obesity has shown a rising trend and became an urgent 
global problem. 68.8% of American adults were obese (more than 25 physiques) from 2009 to 
2010 [4]. Obesity will have some adverse physical and psychological effects on obese people. In 
terms of the psychological consequences of obesity, weight-related stigma and discrimination 
are common. The negative social evaluation of obesity leads to discrimination and isolation of 
obese people in various situations, such as employment, health care, educational environment, 
interpersonal relations, and media [5]. Obesity will change people's body shape and lead to the 
decline of quality of life. In addition, obesity can increase the risk of arthritis, diabetes, heart 
disease, hyperlipidemia, hypertension, mental disorders, and certain cancers [6]. Therefore, a 
variety of new prevention and treatment methods are needed to solve the problem of obesity. 
Although obese people can lose weight through a reasonable diet and exercise, losing weight is 
a long-term, boring, and even repeated process. Due to the influence of time, cost, environment, 
and other factors, it is difficult to lose weight successfully [7]. Some obese people give up weight 
loss because they don't get enough social support [8]. Especially after experiencing weight loss 
failures, more and more weight loss people began to turn their attention to the Internet, pay 
attention to the emerging OWLCs and participate in it. 

The emergence and development of an online WLCs play an important role in promoting early 
weight loss and weight maintenance, especially for obesity caused by unhealthy lifestyles, such 
as bad eating habits, lack of physical activity, and non-compliance with normal work and rest 
time. Users can contact many peers with similar or same characteristics on weight loss in the 
WLCs [9]. Compared with face-to-face communication, an online WLCs allows users to 
participate in community activities anonymously or partially anonymously, so as to reduce the 
embarrassment and concerns of obese people when discussing their weight problems. In 
addition, the internet-based online WLCs enable users to cross time and geographical 
constraints and facilitate more users. The demand for information and support has led to the 
emergence of online WLCs, such as weight watcher1, spark people2 abroad and Baidu weight-
loss bar in China. Most users in such communities are weight loss demanders, so users will not 
have too many concerns when asking weight loss questions, seeking advice and help, and 
expressing personal emotions; At the same time, the weight loss community brings members a 
sense of community, so that they can trust each other [10], have a sense of community 
belonging and actively participate in the community. 

2.2. Subject Identification Method 

In the early stage, most of them studied the use of medical information resources and disease 
concerns through questionnaires, interviews, and experimental research [11-12]. Basch E M et 
al. found that the topics sought through printed materials are similar to those on the Internet, 
and printed products are the most common source of information for cancer patients in the 
questionnaire for outpatients and cancer center patients and peers [13]. Although the method 
based on questionnaire and interview takes the real text in the online community as the 
research object, it is inefficient to rely on a large number of manual annotations, which is 
difficult to deal with the massive data analysis generated by a large number of user groups. It 
is often affected by factors such as the limitation of the number of samples, the inaccuracy of 
questionnaires and interviewees, and it is difficult to be objective, comprehensive and truly 
reflect the hot topics in the online health community. Therefore, the method and technology 
based on text mining can be widely used. 
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Text mining is to mine a large number of unstructured and isomerized web pages. As the 
Internet is widely used in various industries, text mining involves a wide range and the content 
is complex. The process of text mining includes text acquisition, data cleaning, word 
segmentation, part of speech tagging, removal of stop words, information extraction, word 
relationship extraction, quality evaluation, and result visualization [14-15]. There are three 
main methods of topic recognition based on text mining in the online community: Based on-
topic model [16], based on keyword statistics [17], and based on text clustering [18]. The topic 
model is the core of semantic mining. It is used to find abstract topics in documents. It is a 
common method to deal with unstructured data. Its main function is to extract potential topic 
information from text data. The Latent Dirichlet allocation (LDA) proposed by Blei D M et al. is 
the most mainstream topic model [19]. It is improved by adding a Bayesian framework based 
on Probabilistic Latent Semantic Indexing (PLSI) [20] proposed by Thomas Hofmann. 

To sum up, the existing research does not pay enough attention to the health information needs 
of weight loss groups, and the use of user-generated content in the online WLCs is not sufficient. 
Through the way of text mining, this study takes the theme text of Baidu slimming bar as the 
research object, uses Python to capture the data, and uses LDA theme model to identify and 
analyze the information needs of users in the community, hoping to provide some reference for 
community service providers when specifying strategies. 

3. Research Design and Data Acquisition 

This research designs the research framework according to the process of text mining, as shown 
in Figure 1. 

 

 
Figure 1. Research Framework 

 

3.1. Data Sources 

This study selects the posts of the Baidu slimming bar as the research object and uses python 
programming to automatically capture the texts of all posts of the Baidu slimming bar. The 
crawling time is May 2020, with a total of 70524 theme posts, forming the text set of the study. 

3.2. Data Preprocessing 

In this study, the data are preprocessed in three steps, which reduces a large amount of noise 
data for the subsequent subject classification. 
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The first step is data cleaning. We delete irrelevant and repeated posts, and get 49617 topic 
texts, which are taken as the research object. 

The second step is to segment the cleaned data. This study selects Jieba, which is one of the 
mainstream word segmentation methods. Jieba word segmentation is a Chinese word 
segmentation module developed by domestic programmers in the Python language. Dynamic 
programming (DP) is used to find the maximum probability path, find the maximum word 
segmentation combination based on word frequency, and use the hidden Markov model with 
Chinese character forming ability to predict unlisted words [21]. Jieba word segmentation is 
widely used in search engines and text mining. It has the characteristics of high precision and 
fast speed. 

The third step is to stop the word. In this study, a new Chinese stop vocabulary, 2462 in total, 
is obtained by integrating the more general stop vocabulary of Machine Intelligence Laboratory 
of Sichuan University, stop vocabulary of Harbin University of technology, Baidu stop 
vocabulary, and the latest Chinese stop vocabulary. 

3.3. LDA theme model 

3.3.1. Basic idea of TF-IDF method 

To convert the content into a form easy for mathematical processing, people often use vector 
space model (VSM) to vectorize the document, and then classify and retrieve the vectorized 
document [22]. The vector space model is usually expressed as (𝑤1, 𝑤2, ⋯ ⋯ 𝑤𝑛), which 𝑤𝑛 is 
the weight of each word in the vectorized text. TF-IDF, one of the vector space model methods, 
is widely used in this field and achieves good results. TF-IDF method represents the text as a 
vector composed of n weighted terms in the text [23]. 

TF (Term Frequency) is word frequency, which means that the more a word item appears in a 
text, the more relevant it is to the subject of the text. IDF (Inverse Document Frequency) is the 
inverse text frequency, which means that the more times a word item appears in multiple texts 
of the whole text set, the worse the discrimination ability of the word item. TF-IDF weight value 
of each word item is TF value of the word item multiplied by IDF value of the word item. 

3.3.2. Basic idea of LDA Algorithm 

LDA (Latent Dirichlet Allocation) is a Bayesian probability model including a three-tier 
structure of word, topic, and text set. LDA is an unsupervised machine learning method based 
on topic model, which is used to identify the topic information contained in the text set. The 
implicit topic in the LDA model is represented by the feature word set. LDA model holds that 
the text set is mixed by multiple topics, and the text set to topic follows Dirichlet distribution. 
The topic is a polynomial distribution on the fixed vocabulary, and the topic to word conforms 
to the polynomial distribution. 

 
Figure 2. LDA model diagram 
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As shown in Figure 2, parameters 𝛼 and 𝛽 are used to define the text set layer of LDA topic 
model. 𝛼 is the prior parameter of the polynomial distribution Dirichlet of the topic under each 
text. Vector 𝛼  generates vector 𝜃 . 𝜃  is the text layer of the LDA topic model. each text 
corresponds to a 𝜃, and 𝜃𝑖  is the probability distribution of each implied topic in the text i. 𝛽 is 
the prior parameter of Dirichlet of polynomial distribution of each subject word. 𝛼, 𝛽 and 𝜃 only 
need to be determined once in the process of model generation. 𝑍 and 𝜔 are parameters at the 
feature word level. 𝑍 represents the number of potential topics allocated by the text to each 
feature word. The probability of each topic 𝑍  generated by each text is different, and 𝑍  is 
generated by 𝜃. 𝜔 is the feature word vector corresponding to a text, and 𝜔 is generated by 𝑍 
and 𝛽. In any given text set, 𝛼 and 𝛽 are a priori hyperparameters given according to experience. 
𝜔  is an observable known variable, and the other variables 𝑍, 𝜃, ∅  are unknown hidden 
variables. It is necessary to learn and estimate according to the observable variables. 

The process of using LDA topic model to generate a text is as follows:  

1) Number of feature words in the selected text 𝑁 = Poisson(ξ); 

2) Gets the parameters of the topic distribution in the text 𝜃~Dir(𝛼), among α is the Dirichlet 
distribution parameter; 

3) Generate all feature words for each text 𝜔; 

4) An implicit topic 𝑍  is selected, which is derived from the polynomial distribution 
Multinominal (𝜃) of the topic distribution probability vector 𝑒; 

5) Select a feature word  𝜔 , which is derived from the polynomial probability distribution 
Multinominal 𝜙(𝑧) of the implied subject 𝑍. 

Suppose j is a potential topic, 𝜔𝑛 is the n-th feature word in document d and the generation 
probability is: 

𝑃(𝜔𝑛) = ∑ 𝑃(𝜔𝑛|𝑍𝑛 = 𝑗)𝑃(𝑍𝑛 = 𝑗)𝑘
𝑗=1                                                 (1) 

Where 𝑃(𝜔𝑛|𝑍𝑛 = 𝑗) represents the probability that the vocabulary belongs to the potential 
topic j, and j represents the topic probability of text d. 

The generation probability formula of LDA model is: 

𝑝(𝜔𝑚 , 𝑍𝑚,𝜃𝑚
, 𝜑|𝛼, 𝛽) = ∏ 𝑝(𝜔𝑚,𝑛|𝜑𝑍𝑚,𝑛).

𝑁𝑚
𝑛=1 𝑝(𝑍𝑚,𝑛|𝜃𝑚). 𝑝(𝜃𝑚|𝛼). 𝑝(𝜑|𝛽)            (2) 

Where m represents the m-th text and n represents the n-th feature word. 𝑍𝑚,𝑛 is the subject of 
the n-th feature word in the m-th text. 𝜔𝑚,𝑛 is the n-th feature word in the m-th text. 𝑁𝑚 is the 

total number of feature words in the M text. 

Multiply the probability of occurrence of topic j in each text by the probability of occurrence of 
this w under topic j, and then enumerate all topics for summation to obtain the likelihood 
function of the whole text set as follows: 

𝑃(𝑊|𝜃, 𝜙) = ∏ ∏ 𝑃(𝑊𝑚,𝑛|𝜃𝑚 , 𝜙)
𝑁𝑚
𝑛=1

𝑀
𝑚=1                                               (3) 

Where 𝑊 is the feature word of the whole text set, 𝜃 is the subject distribution of the whole text 
set, and 𝜙 is the feature word distribution of the whole text set. 

4. Results and Analysis 

4.1. Subject Analysis of Information Demand 

The number of subjects in this study is in the range of 10 ~ 30. Through manual analysis of 
keyword content, determine the number of topics with clear topic meaning and clear 
classification. Based on selecting the LDA model classified into 20 topics, after merging similar 
topics, 12 topics are finally obtained. 

Table 1 shows the 12 classified topics determined after topic extraction and manual sorting, as 
well as the main keywords related to various topics. As can be seen from table 1, Baidu slimming 
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bar users' information needs are multifaceted and comprehensive. With the development of the 
network, especially the development of social media and social platforms, its information needs 
are increasingly dependent on the network and virtual space. 

 

Table 1. Information demand categories and keywords of weight loss users 
Topic Key word Proportion (%) 

Weight loss goals Lose weight, stomach, cardinal number, weight loss, lipid reduction 12.29 
Weight loss record Record, punch in, daily, post opening and supervision 19.49 

Weight loss Manifesto A week, a month, thin to, challenge, want to thin 8.80 
Emotional expression Work hard, cheer, encourage, like, too difficult 3.46 

Diet Substitute meal, yogurt, diet, control, not fat 5.79 
Weight loss methods Jogging, evening, yoga, no, running 7.29 
Experience sharing Methods, misunderstandings, sharing, Amway, knowledge 14.00 

Weight loss consultation Jimei, sister, have, consult, ask 3.39 
Weight loss tour Lead people, summer, guidance, coach, experience 8.46 

Weight loss group Student party, postpartum, fat man, child, mother 7.22 
Weight loss products Slimming pills, recommendation, feedback, effect, rebound 3.83 
Weight loss results Good looking, change, counter attack, experience, effect 5.97 

 

Among the posts on the theme of "weight loss goals", the main keywords are lose weight, 
stomach, cardinal number, weight loss, and lipid reduction. The representative posts are: "find 
a person to supervise, and the two-month target is 40 kg", "find a person to supervise, and the 
two-month target is 40 kg", "172cm, target 128 kg", "172cm, target 128 kg". 

The number of posts on the theme of "weight loss record" is the largest, and its keywords 
include record, punch in, daily, post opening and supervision. The representative post is: 
"punch in initial weight 58.2! I'm going crazy this new year. Lose weight! Don't get any fatter. 
"," [record] open a post on March 1, 2020, to record your weight loss process. "," Weight loss 
record: female, height 173, weight 81.5kg", "The third day of weight loss punch in, the first day 
103.6, the second day 104.1, today is the third day ". 

In the post on the theme of " Weight loss Manifesto", the keywords include a week, a month, 
thin to, challenge, and want to thin. The representative post is: "challenge to lose 30 kg!!! On the 
fourth day of punch in, Hello, I had a rest today. I cooked delicious food at home and was 
challenged to drink water without eating for a week to see how many kilograms I could lose”, 
“I want to lose weight this time. I want to lose weight and talk about sweet love. I refuse diet 
pills. 

In the post of "emotional expression", the keywords include work hard, cheer, encourage, like, 
and too difficult. The representative posts are: "weight loss is a long-term thing, seek 
encouragement", "punch in 100 days, weight loss and refueling!"," The goal has not been 
successful, still need to work hard! Bite your teeth and stick to it! I am the best!!! ". 

Among the posts with the theme of "diet", the main keywords are Substitute meal, yogurt, diet, 
control, and not fat. Representative posts are: "[substitute meal powder clocks in and loses 1.1 
kg the next day] 106.3 yesterday and 105.2 today", "lose weight for two months, unlimited 
brunch, no starch for dinner, only boiled vegetables and fruits". 

Among the posts on the theme of "weight loss methods", the keywords include jogging, evening, 
yoga, no use, and running. The representative posts are: "in the past year, I want to lose weight, 
I want to lose weight, run for an hour every day, and run", "I started to lose weight in July last 
year, about six or seven months, and insist on jogging and walking every day", "Lose weight # 
lose weight # want to be thin, yoga is the most suitable, cultivate self-cultivation, and lose your 
temperament at that time". 

"Experience sharing" posts also account for a high proportion, and their main keywords include 
methods, misunderstandings, sharing, Amway, and knowledge. The representative post is: "one 
action before going to bed to improve the width of false crotch and practice small hip raising* 
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♀* Today is another lazy little video to share * leg slimming * *”, "pure sharing, what you want, 
there are precautions for weight loss recipes for all types of people", "share my weight loss 
methods. A perfect counterattack from a fat man. Don't ask me why. Insist ". 

The main keywords under the theme of "weight loss consultation" include jimei, sister, yes or 
no, consultation, and ask. Representative posts include: "how can I control not eating at night 
and eat less in the morning and evening, but I can't help it in the evening", "why do I exercise 
every day instead of losing weight? Exercise is practiced according to keep. I want to ask how 
you drink your black coffee. Diluted? It's bitter not to dilute it. "," What do you eat to lose weight. 

In the post with the theme of "weight loss tour", the keywords include people, summer, 
guidance, coach, and experience. Representative posts include: "are there any sisters who want 
to reduce 100 kg to 80 kg and find a similar mutual supervision", "pull a fat reduction group, 
and are there any sisters who supervise and punch in each other?"," Have you ever lost weight 
together? In March, I supervised losing weight together. In the group, I taught weight-loss 
exercises every day and taught you how to match weight-loss meals. I hope everyone can lose 
weight and add a "group". 

In the post with the theme of "weight loss group", the keywords mainly include the student 
party, postpartum, fat people, children, and mothers. The representative posts are: "since the 
birth of the child's belly, the child is almost four years old now, and the belly is still with the old 
tree skin", "is there any way to lose the belly after postpartum? After the birth of the child, the 
loose belly wants to be reduced too much" "From 150 + to 110 kg, the student party's weight 
loss record is shared!". 

Among the posts of "weight loss products", the main keywords are Slimming pills, 
recommendation, feedback, effect, and rebound. The representative posts are: "record of taking 
weight loss drugs" and "[feedback ~] personal test is effective without side effects. You can find 
out if you need it.". 

In the post of "weight loss results", the main keywords are Good looking, change, counter attack, 
experience, and effect. The representative posts are: "16 kg counterattack a week, sisters, look 
at the picture, it's really beautiful to lose weight, myself", "eating less will be thin, really good-
looking", "come on, uncle! wear better clothes. 

4.2. Results and Discussion on the Number of Posts under Different Topics 

Statistics are made on the number distribution of posts under different topics, and the results 
are shown in Figure 3. As can be seen from Figure 3, there are a large number of posts under 
the themes of "weight loss record", "experience sharing" and "weight loss goal" in the Baidu 
weight loss bar community, indicating that the users of the post-bar pay more attention to 
personal weight loss management, are willing to share experience, provide help to people in 
need and set weight loss goals. On the contrary, "emotional expression", "weight loss 
counseling" and other topics are not hot. In addition, the theme of the Baidu weight loss bar 
runs through the whole weight loss process, from setting goals at the initial stage, records 
during weight loss, weight loss recipes, and methods, to later experience sharing, the emotional 
expression also involves the difficulties in the weight loss process and the joy after weight loss. 
By analyzing the topic heat of the main post, the following problems can be found: 

1) Community users have strong personal weight loss management awareness and weight loss 
enthusiasm. Forum members actively open posts set their own weight loss goals, record the 
weight loss process, and share weight loss experience, which shows that forum users have a 
high demand for weight loss and hope to complete their weight loss plan through the 
community. At the same time, successful weight loss people are also willing to share their 
weight loss experience, which helps to improve the quality of community information. 

2) Community users look for companions and supervise each other to lose weight. In Baidu 
slimming bar, users hope to find like-minded people to supervise each other and lose weight 
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together. Losing weight is a long-term process. Many people give up halfway and rebound. 
Therefore, losing weight with people with the same goal can urge themselves. Similar to other 
communities, the supervision of others can help them achieve their goals. In addition, 
experienced people will also provide weight loss guidance to help them formulate weight loss 
plans, avoid weight loss people from entering the misunderstanding of weight loss, and can 
effectively achieve the effect of weight loss. 

3) Forum users' emotional expression, weight loss consultation, and interest in weight loss 
recipes and health research are not high. The community atmosphere with rich emotional 
expression shows that users have a strong sense of belonging to the community. User 
consultation can improve the activity of community users and promote the update of 
community information. Therefore, it is necessary to strengthen the further guidance of forum 
users' emotional expression in the future, so as to optimize the overall atmosphere of the forum. 
Note that daily diet is a slow but effective improvement process for weight loss; Scientific health 
information can guide dieters to acquire correct concepts, but users in the forum are lack of 
cultivation of good daily eating habits and learning of health knowledge. Therefore, forum 
administrators should strengthen publicity and guidance in these two aspects to cultivate 
users' good daily eating habits and necessary health knowledge. 

 

 
Figure 3. Number of posts on different topics 

 

4.3. Application of research results 

Through the above analysis, the post text of users in the forum is classified into twelve topics. 
The research results can be further applied in practice: 

4.3.1. From the perspective of weight loss and fitness institutions 

Feedback the results of the post theme information in Baidu weight loss bar to medical and 
health care institutions and relevant professionals, so that they can timely understand and 
master the problems urgently concerned by weight loss people, to timely respond to the needs 
of weight loss people and provide effective and targeted weight loss consulting, treatment and 
service projects. 

4.3.2. Management perspective of weight loss Forum 

1) Labeling of topics. After the background manager of the forum identifies and classifies the 
user's posts, he can adopt the labeling method to classify the posts into the corresponding topics. 
Placing the tagged theme on the home page of the weight loss forum interface can facilitate 
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users to quickly view the relevant topics they pay attention to when accessing and browsing 
the forum. 

2) Guide users' posting behavior. Encourage users to actively post and reply in the forum, and 
encourage successful users (i.e. "weight loss experts" in the forum) to share their weight loss 
experience, to have a positive and positive impact on other users; Guide users to pay more 
attention to a healthy lifestyle, choose scientific weight loss methods and cultivate exercise 
habits, to prevent and reduce the possibility of obesity. 

5. Summary 

This study uses Python to capture the post topics of the Baidu weight loss bar and uses the LDA 
model to extract the discussion topics of the Baidu weight loss bar community, identify users' 
information needs, and provide a reference for online community information service 
providers. The results show that users of the weight loss bar pay more attention to topics such 
as weight loss records, weight loss objectives, and experience sharing, while their interest in 
topics such as consultation and recipes is relatively low. This paper uses the method of network 
text mining to study the health information needs of users in the online weight loss community, 
which has the following advantages: first, based on weight loss online community, it can 
accurately target the target population; Second, through the method of network text mining, 
this paper analyzes the health information related texts generated by users, which avoids the 
deviation caused by questionnaire survey and interview, and is a supplement to the traditional 
research methods. There are still some deficiencies in this study. The data source of this study 
is the online community. Although it has included a relatively long time and a large number of 
post texts, it still can not cover the overall data. Therefore, there will be some deviation in the 
sample. In the later research, we can also improve from the following two aspects: (1) expand 
the data source and study the differences of weight loss information needs of different groups. 
Secondly, the research vision is extended to each social platform of the Internet for horizontal 
and vertical comparative research. (2) Adopt more cutting-edge technologies to do deep-seated 
and fine-grained mining and analysis of the text. 
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