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Introduction
In recent years, online medical communities established 
a platform for health information exchange between 
doctors and patients. By 2017, the number of 
Internet medical users had reached 253 million, and 
the usage rate had reached 32.7% in China. Online 
medical communities have developed “reservation 
registration”, “patients forum”, “medical questions 
and answers (Medical Q&A)”, “health information” 
and other functions. “Medical Q&A” is the main 
way for users (patients or patients’ caregivers) to 
communicate with health professionals. The records 
from these questions, comments and answers provide 
various data sources for scholars to study the health 
behaviors of specific populations. Colineau1 found 
that from the user’s point of view, most patients were 
seeking information about their medical conditions 
and to interact with peers online. Goh2 found that 

the emergence of online health communities has an 
important impact on improving the difference between 
urban and rural health care. Buis3 found that patients 
experiencing low-survival-rate cancers may have a 
greater desire for informational support online than 
patients experiencing high-survival-rate cancers by 
comparing the posts in eight online communities. The 
research methods of the online medical communities 
have evolved from survey interviews, to manual coding 
to text mining.4,5 The LDA (Latent Dirichlet Allocation) 
topic model is widely used in text feature mining. It 
is a dynamic topic model based on probability and 
statistical methods, which can be used to identify 
potential topics from the corpus.6

Most scholars focus on adult diseases. There are fewer 
studies on pediatric diseases and the caregivers of 
child patients. Childhood asthma is a heterogeneous 
disease which has characteristics include chronic 
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airway inflammation and high airway response. 
In China, the prevalence of asthma was 3.02% in 
children under 14 years old and has been increasing 
at a rate of 50% per decade.7,8 The long disease 
duration, relapse, and lung function damage caused by 
improper control of childhood asthma is an important 
factor in the incidence of adult asthma and chronic 
obstructive pulmonary disease. Therefore, children 
with asthma and their caregivers (in China the main 
caregiver is usually the mother) need long-term 
disease management with the help of medical staff to 
control the disease and to improve the quality of life. 
Online medical communities provide a mechanism for 
caregivers to obtain health information and to express 
their health needs and doubts about asthma. We can 
use the LDA method to extract the topics of concern 

to caregivers and the health information needs of 
caregivers from the question records in the online 
medical communities, which can help to improve 
the quality of medical services and the disease 
management ability of asthmatic children and their 
caregivers.

Methods
Data Collection
From the Chinese website traffic analysis website “ 
Station house “, we selected the top three online medical 
communities with the highest number of views, and 
crawled their medical questions and answers module 
as the data source. The data collection date was June 
1, 2019. All websites and the number of data records 
collected are provided in Table 1.
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Table 1. Basic Information of the Online Medical Communities and Data Collection (Children’s Asthma Theme)

  Website Name Website Address The Number of Items Related to Children’s Asthma
Answer all questions www.120ask.com 658
39Health www.39.net 795
Ask the doctors www.xywy.com 720

Data Collection and Pre-Process
A crawler software program is used to collect 
information on the childhood asthma questions 
and answers records from three websites. The data 
includes the name of the questioner, the month, the 
content of the questions, and the name, unit and job 
title of responders. After the data text was exported, 
we performed data preprocessing, which included 
deleting blank fields, numbers, English letters, special 
characters, and short meaningless texts. In the end, 
2173 standardized data packets were obtained.

Question Text Process
The “Jieba” module in Python was applied to segment 
the question text and “Sogou” medical lexicon was 

imported as the word dictionary. Conventional stop 
words and single Chinese characters which usually 
cannot express semantic features were removed. 
Only the words which have more than one Chinese 
character were kept, then lower frequency words 
were deleted. These processed words were used to 
create a corpus and a document-word matrix. Word 
frequency statistics on the processed words, and some 
high-frequency words are shown in Table 2. Some 
high-frequency words, such as symptoms and trade 
names of drugs, were used to merge the vocabulary 
with the same meaning and expression rules.7 The 
mapping rules for partial synonym merging are 
shown in Table 3.

Table 2. Some High Frequency Words.

Words Frequency
asthma 2723
treatment 899
cough 455
hospital 455
medical examination 379

Table 3. Some Mapping Rules.

Before Mapping After Mapping
Pediatric asthma childhood asthma
Singulair Montelukast
The noise of lung wheezing
chest feel oppressed chest distress
can’t breathe dyspnea
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The Question Records Analysis

The question records were analyzed by using the 
LDA topic model, and the asthmatic children and 
medical staff characteristics were manipulated using 
statistical methods for analysis. The LDA topic model 
was proposed by Blei, et al, in 2003. It can uncover 
unobserved information based on observable data.5 
The model is shown in Figure 1; where the symbol w 
means observable; the symbol φ is the distribution 
of the subject, and p(w/z) obeys the Dirichlet β 

distribution; θ is the subject distribution of the 
document, and p(z/d) obeys the Dirichlet distribution 
α. The main task of the solution is to estimate the 
value of the implicit variable subject distribution 
θ and the word distribution φ. In the study, Gibbis 
sampling method is used to train the model, and the 
subject of each word is randomly given. When other 
variables remain unchanged, a new topic of each word 
is generated according to the transition probability 
sampling. After repeated iterations, the convergence 
result is the topic distribution and word distribution.
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Fig 1. LDA Model
Applying the machine learning module “sklearn” 
in Python to process the LDA topic modeling, 500 
high frequency words with frequency higher than 
10 were extracted as feature keywords to generate a 
feature word vector space matrix. After the model was 
established, the number of iterations was set to 500, 
and the number of topics, K, was set to 5, 8, 10, and 
20 separately to perform the modeling. The keyword 
prior Dirichlet distribution parameters η and α were 
selected as default values, and the solution algorithm 
used ‘batch’.

After several experiments, we found that the larger 
the K value is set, the more overlapping feature 
words will be in the subject, and it was difficult to 
generalize the independent and low-relevance topics. 
After substituting the smaller K value (5~10) into the 
LDA topic model, it was found that when the K value 
increases from 5 to 8, the distribution probability of 
the feature words in each topic is gradually increased. 
However, when the category was small, according to the 
theme, the correlation between the topics identified by 
the feature words is relatively large and the degree of 
discrimination is not strong. When the K value is 9 to 

10, the distribution probability of the feature words in 
each topic decreases. By comparing the experimental 
results, it was found that when the subject number K 
value is 8, the probability distribution of the feature 
words in the subject-character word probability 
distribution matrix is relatively high, and the related 
topics were less relevant. So, we set the number of 
topics to 8 and summarized the corresponding theme 
features based on professional knowledge.

Results
Gender and Age Distribution of Asthmatic 
Children

The asthmatic children data is collected from 
information provided by caregivers when they 
registered their accounts in the online medical 
communities database. From the description in 
the tables below, it can be seen that there are more 
asthmatic boys than girls in the online medical 
community. In terms of age, the highest proportion is 
preschool children, followed by school-age children, 
and then infants and toddlers.
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Table 4. Gender Distribution of Patients.

Gender Count Percentage
Male 1316 60.56%
Female 801 36.86%
Missing Information 56 2.58%
Total 2173 100%

Table 5. Age Distribution of Patients.

Age Count Percentage
0~3 460 21.17%
4~7 955 43.95%
8~14 735 33.82%
14~ 23 1.06%
Total 2173 100%

According to three epidemiological surveys of 
childhood asthma in China8, the prevalence of 
asthmatic boys was higher than girls as 1.49:1, 1.66:1, 
and 1.57:1. Preschool children are the highest in 
age distribution, and the prevalence of school-age 
children is close to that of infants. The results above 
show that the network data reflect the epidemiological 
characteristics of childhood asthma to some degree.

Characteristics of the Question Month

After counting the number of questions in different 
months, it was found that April and May were the 
peaks in the first half year. In the second half year, 
the number of questions increased significantly after 
October. The growth trend of questions matched with 
the characteristics of the disease, as shown in Figure 

2. Childhood asthma is closely related to allergy 
factors, and frequent pollen in spring and autumn is 
an important cause of asthma exacerbation.9 Winter 
respiratory infection is also an important cause of 
asthma attacks. Therefore, in the above two times, the 
number of questions shows an increasing trend. The 
number of questions drops from December to January. 
It may be the Chinese children are busy on study in 
the end of the term, so parents prefer to consult the 
doctors on internet. We also observe that the visiting 
rate in the asthma department always increases in the 
winter vacation after December. This fact is consistent 
with our team’s previous experience of a dramatic 
increase in children with asthma during the winter 
vacation.

Fig 2. Monthly Trend of Questions
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Characteristics of Practices and Titles of 
Medical Staff

Medical staff from many different disciplines, 
including doctors, nurses, technicians, and 
psychologists, are involved in the online medical 

communities. Doctors and nurses were the main 
participants, among which doctors have the 
highest active response rates. Those doctors 
with junior and intermediate job titles are more 
active than those with senior titles, as shown in 
Figure-3.

Fig 3. Response Characteristics by Medical Staff Practices.

Hospital Characteristics of Medical Staff

The hospital affiliations of the medical staff range 
from urban health clinics to 3A (Class Three/Grade 
A) hospitals, with comprehensive hospitals as the 
mainstay, and fewer children’s specialty hospitals. By 
the end of 2018, there were 228 children’s specialty 
hospitals in China, but the number of pediatricians per 
1,000 population was only 0.63. The network data also 
reflected a shortage of pediatric medical resources in 

China and the low participation of pediatricians in 
children’s specialty hospitals.

The top five active-response hospitals are Feicheng 
Mining Central Hospital, China-Japan Friendship 
Hospital, Beiliu People’s Hospital, Lianyungang 
Municipal Oriental Hospital, and Second Affiliated 
Hospital of Suzhou University. The basic information 
of the top 20 hospitals in response to activity is shown 
in Table 6.

Table 6. Basic Information of Hospitals with High Activity

Analysis of theme characteristics of the question records

Location Number Type of Hospital Number Grade of Hospital Number
First tier city 6 General hospital 19 Class Three/Grade A hospital 18
Second tier city 5 Specialized hospital 1 Class Three/Grade B hospital 1
Other city 9 Class Two/Grade A hospital 1

The LDA model divides 2173 question records 
into eight major themes, which reflects, to a 
certain extent, the caregiver’s health information 

needs and concerns for childhood asthma. The 
theme and top ten keywords are shown in Table 
7.
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Discussion
Main Theme Analysis and Lessons from the 
Themes of the Question Text

The first and fourth themes are related to childhood 
asthma symptoms and treatment. In the records, 
“What should I do if my child has severe asthma?”, “The 
baby always coughs, like he cannot breathe”, show 
caregivers’ concerns about asthma symptoms and their 
apprehension about the special medications when the 
symptoms occur. Asthma can be triggered by stimuli 
such as exercise, contact with allergens, weather 
changes, laughter or car exhaust, and viral infections 
(respiratory syncytial virus, rhinovirus, etc.) are also 
main predisposing factors.10 A multi-perspective 
qualitative study shows that some caregivers 
expressed difficulty in identifying triggers and 
symptoms of asthma and lacked awareness regarding 
the appropriate management of the disease.11 Asthma 
management requires caregivers to identify and 

properly process the symptoms of asthma attacks, and 
to ensure that the child follows the treatment regimen, 
participates in further consultations, and avoids 
asthma-causing factors.12 At present, the medical 
faculty focuses on drug therapies and dosage details, 
and most caregivers do not know how to identify and 
control asthma symptoms.13 Therefore, clinical work 
should focus on the health education of symptom 
recognition and treatment methods. We should also 
notice that the majority of caregivers in developing 
countries have a poor educational background. Thus 
clinical work should provide a form of educational 
campaigns that are easily understood.14

The second and seventh themes are related to the 
treatment of asthma and daily care management. 
In the records, statements like, “The major hospital 
says that you have asthma, how to treat it?”, “What 
are the best ways for traditional Chinese medical 
practice to treat asthma?”, “What do we need to pay 
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Table 7. Eight Themes Derived from the Question Text

Number  Theme Key Words Number of Questions
1 Treatment of childhood 

asthma
children, cough, wheeze, severity, 
how to deal with, dyspnea, will 
appear, recently, condition, discover

415

2 Asthma treatment and medical 
needs

radical cure, treat, want to know, 
children, how, attack, what, children’s 
hospital, childhood asthma, help

395

3 Worry about illness relatively, family, worry, extremely, 
want to know, suffer from asthma, in 
the heart, don’t know, now, how

306

4 Clinical manifestations of 
asthma

gasp, symptoms, which, sneeze, chest 
distress, feeling, breathe, childhood 
asthma, cough, sound

273

5 Pathogeny and prognosis of 
asthma

childhood asthma, can or not, cure, 
consult, inheritance, don’t know, how, 
what is, be caused by, treatment

209

6 The medical examination of 
asthma

repeatedly, examination, my son, 
medical laboratory, a few times, 
around, effect, doctor, asthmatic 
attack, hospital

202

7 The nursing and Chinese 
traditional treatment of 
childhood asthma

children, pay attention to, what is, 
relatively, what’s the matter, don’t 
know, influenza, can cure, Chinese 
traditional medicine, effect

196

8 Allergen prevention long-term 
safety of asthma medicine

relapse, how to prevent, how to cure 
asthma, control allergen, side-effect, 
long term, fluticasone propionate, 
cough, chest distress, allergen

177
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attention to during daily life, etc.”, show caregivers  
uncertainty about asthma treatment and care. 
The lack of communication between doctors and 
patients is an important reason for caregivers’ lack 
of understanding of treatment options. Therefore, 
medical staff should provide a good communication 
support system for asthma families to alleviate their 
doubts during the visit and treatment.12 In addition 
to routine treatment counseling, traditional Chinese 
medicine options have also received attention. Hao15 
and others compared China’s online medical question 
and answer communities with the United States’ 
and found that caregivers’ concerns about children’s 
health are more reflected in the comments related 
to the practice of traditional Chinese medicine. Most 
often, Chinese parents prefer to take their children to 
visit traditional Chinese medicine specialists to avoid 
the potential side effects of biomedicine.

The third theme is caregivers’ concerns about the 
condition of their children. In the records we see 
comments such as “The child has been suffering 
from asthma for a long time, and I am worried about 
that.”, “The child is very sick after exercise, I am very 
worried.”, etc. These comments are seen as expressions 
of caregivers’ concerns about the condition of 
their child. In the process of asthma management, 
caregivers, especially mothers, often are uncertain 
about the disease and they fear asthma attacks. When 
they find out that they are unable to control their 
children’s symptoms, they will be sad, and may show 
symptoms of depression and anxiety.16 There is an 
interplay between childhood asthma and parents’ 
mental health. A mother’s symptoms of depression 
can exacerbate her child’s asthma symptoms, and the 
progression of a child’s asthma can adversely effect 
a mother’s mental health. Ameliorating maternal 
depressive symptoms may result in better asthma 
outcomes for children.12 Health information support 
and psychological intervention from medical staff can 
help caregivers understand their own dilemmas and 
respond to psychological problems, so they can take 
care of their children better.17

Conclusion
Everywhere in the world, Asthma control is an arduous 
challenge in children. According to the research, over 
2 million children in the US have uncontrolled asthma, 
and mild asthma attacks occur at least weekly in 11% 
of children. Serious attacks occur at least annually in 

35%.18, 19 Lack of knowledge is an important reason 
for the lack of control in asthmatic children. In Brazil, 
75 percent of parents believe that inhaling drugs can 
lead to addiction, and two-thirds believe that outdoor 
smoking has no effect on children.20 In South Korea, 
school-aged children did not have enough knowledge 
to sufficiently manage their asthma.21 The online 
medical communities provides a platform for users 
to acquire asthma knowledge, such as understanding 
about diagnosis and treatment of the disease, to learn 
how to perform daily management needs, and to gain 
access to health information. For patients with chronic 
diseases, the mutual-assisted communication mode of 
a variety of users can play an important and positive 
role in disease control.11 

Using “childhood asthma” as an entry, we analyzed the 
characteristics of patients and medical staff, and found 
that the network data reflects the epidemiological 
characteristics of childhood asthma in China. 
Different kinds of medical institutions participate 
in online communities Q&A, and medical staff from 
multiple practice disciplines participate, though 
mainly doctors with intermediate job titles. The eight 
themes that LDA uncovered show different aspects of 
the needs and doubts of childhood asthma, including 
disease knowledge, medical needs, emotional needs, 
and daily care, etc. In developing countries, nurses 
are the primary care providers who are responsible 
for health education. However, health education is not 
always emphasized since nurses often lack the time 
to investigate the patent’s personalized needs due to 
their heavy workload. According to our results, health 
staff can provide more practical medical service based 
on patent’s real needs rather than simply from the 
individual experience of the practitioner.

The results also suggest that medical staff should 
strengthen communications with caregivers, especially 
focusing on the daily management of the disease. 
Staff also should pay attention to any psychological 
changes in patients and caregivers. For the builders 
of the online medical communities, the categories 
should be refined according to the characteristics of 
different diseases, and the corresponding modules 
should be set up according to the needs of users to 
increase the convenience and accuracy of obtaining 
health information.12 In addition to all of the findings 
above, the health department should vigorously 
cultivate pediatric professionals to alleviate the 
current shortage of pediatric medical resources in 
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China. Finally, pediatricians in specialty hospitals 
should be encouraged to participate in the Q&A of the 
online medical communities.

Limitations and Recommendations
This study only focuses on the problems and concerns 
seen in asthmatic children and their caregivers as 
reflected by the online medical communities in 
China. In the future, we may conduct more in-depth 
research to compare domestic and international 
online communities. Also, other health problems need 
to be a focus for further study. In addition, the deep 
mining and analysis of text data, such as named entity 
recognition and sentiment analysis, are also worthy 
topics for future research.
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