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Abstract

Objective: The primary aim of this study is to analyze health information seeking behaviors of users related to child fever
within online health communities. The findings will serve as a foundation for the development of targeted interventions
and resources for addressing the specific information needs related to child fever. Ultimately, this will enhance parental
capabilities in managing fever in children and for improving the quality of communication between healthcare professionals
and parents dealing with feverish children.

Methods: This study employed data crawling to gather Q&A data on childhood fever from online health communities, spe-
cifically “haodf.com” between March 15, 2022, and March 15, 2023. A total of 47,781 texts were analyzed using a mixed
research approach that combines qualitative text topic analysis with BERTopic algorithm.

Results: The health information needs regarding children’s fever can be categorized into 6 primary topics and 17 secondary
topics. Among them, parents’ demand for medication consultation and medical guidance (Topic A) was the highest at
45.40%, followed by information concerning the management of fever symptoms and body temperature in children
(Topic B) at 30.35%. 13.24% of the data focused on examination recommendations and interpretation of results (Topic C).

Conclusions: This study proposes a mixed thematic analysis method combining qualitative text thematic analysis and the
BERTopic topic model, which reveals parents’ information-seeking behaviors about children with fever. It emphasizes the
challenges faced by parents in assessing their children’s condition and highlights the necessity of continuous health infor-
mation support and evidence-based medical knowledge. This can promote the improvement of medical services, optimize
doctor-patient communication, strengthen patient information support, and optimize the content of online health
communities.
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Introduction
The First Affiliated Hospital, Zhejiang University School of Medicine,

Fever is one of the most common symptoms in pediatric
outpatient and emergency clinics. In China, the annual inci-
dence of febrile illnesses among children exceeds 60%, and
approximately half of all children experience fever one to
five times per year. In the United States, approximately
60 million children visit the doctor due to fever each
year.'™ Although febrile illnesses are typically benign
and self-limiting, they remain the leading cause of death
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for children under five globally.“’5 However, numerous
studies have shown that parents’ knowledge and practical
skills regarding childhood fever and its management are
still very limited. They often display excessive anxiety
and fear when faced with their child’s fever, leading to
unnecessary emergency visits and repeated medical consul-
tations.®® On the other hand, there are still children who die
from severe infections due to delayed medical attention.’
Parents can obtain information on managing childhood
fever through various channels such as medical staff, rela-
tives and friends, books, television, and the internet.
Generally they indicate that information from medical staff
is relatively authoritative and trustworthy, but the content
is often too specialized, which makes it difficult for them
to understand and apply in practice. Additionally, inconsist-
encies in information from different sources significantly
exacerbate parents’ confusion and anxiety about fever man-
agement.”'%'? Greenhalgh'® discussed the importance of
including patients in quality improvement plans in practice
when implementing evidence-based healthcare.
Evidence-based healthcare requires identifying patients’
needs and what is important to them. Therefore, conducting
research to assess parents’ information needs for childhood
fever management to ensure evidence-based information
support is crucial for safe and effective fever management
by parents. Most previous studies relied on traditional inter-
ventional surveys based on questionnaires or interviews.
These studies often had limited sample sizes, and the infor-
mation gleaned from these designed questionnaires and inter-
views tends to be constrained, and the potential for researcher
bias is significant, thereby limiting the scope of the findings
and introducing possibilities for concealed biases.>”!""'*
With the deepening development of “Internet + health-
care,” the public is increasingly proactive in obtaining
information and participating in medical and health
decision-making through online channels. Meanwhile,
health information users leave massive and rich data after
using information on the platform, providing the most
direct and convenient data source for analyzing users’
health information needs and behaviors.'®> Text topic ana-
lysis is widely used in the content analysis of textual mate-
rials. Early text topic analysis focused on qualitative
research methodologies, wherein researchers manually
encoded texts to statistically analyze and extract key seman-
tic features. The encoding process can be broadly categor-
ized into two distinct approaches: deductive and inductive
coding. In deductive coding, researchers construct categor-
ies based on prior knowledge or experience and then encode
the text based on these predefined classifications.
Conversely, inductive coding requires researchers to initiate
the coding process from the ground up, without relying on
any preexisting category system. In this approach, category
formation and text encoding occur simultaneously. Most
qualitative research refers to an inductive coding process
rather than a deductive one. Although qualitative topic

analysis offers the advantage of more accurately extracting
thematic meanings from textual data, it demands a signifi-
cant investment of human resources and time.'®!”

The vast amount of information within online health
communities makes it challenging to conduct text thematic
research solely through manual coding. Text mining techni-
ques utilizing computerized automation methods are more
suitable for analyzing large volumes of online textual
data.'® BERTopic'® stands as an advanced computerized
topic modeling algorithm. Compared to the traditional
Latent Dirichlet Allocation topic model,? it incorporates
the BERT pre-trained deep learning model, exhibiting
stronger semantic comprehension. It understands the con-
textual meaning of words, making it particularly suitable
for topic mining in short texts, such as social media
tweets and comments. Additionally, BERTopic can auto-
matically determine the number of topics without preset-
ting, thereby better assisting researchers in identifying
optimal results. Despite its high efficiency in topic model
analysis, BERTopic has certain limitations. Both the deter-
mination of a custom vocabulary, adjustment of model
parameters, further induction and fusion of topics, and the
naming of final topics require manual analysis from
researchers. Therefore, this study adopts a mixed method-
ology combining qualitative text thematic analysis and
BERTopic modeling. By integrating manually established
topic categories with the experimental results from
BERTopic, we aim to leverage the strengths of both
approaches, enabling a more effective analysis of Q&A
data themes. This approach provides a more comprehensive
and authentic representation of health information seeking
behaviors of users related to children’s fever.

Methods

The overall research process is segmented into four steps
(Figure 1): data collection, data preprocessing, topic extrac-
tion, and results discussion. Within the discussion of the
results, two subsections are included: statistical analysis
and topic analysis. The statistical analysis section uses
descriptive statistics to provide an overview of users in
online health communities who are seeking information
on childhood fever. It also identifies potential factors that
may influence their information-seeking behavior. The
topic analysis section explores the characteristics of infor-
mation needs related to childhood fever, highlighting the
distribution and trend features of these needs.

Data collection

This study initially referred to the comprehensive rankings
of medical and health industry websites on a Chinese
website ranking platform, which combines Alexa rankings,
Baidu weight, PR values, and mobile usage results. We
manually screened the top 20 online health communities,
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Figure 1. Research objectives flow.

including “haodf.com, XYWY, and Dxy.com.” Ultimately,
“haodf.com” was chosen as the data source. We utilized the
Scrapy framework to construct a web crawler tool, which
scraped 47,781 doctor—patient Q&A texts related to the
topic of childhood fever from “haodf.com” between
March 15, 2022, and March 15, 2023. BeautifulSoup was
employed for web page parsing, extracting attributes such
as user gender, age, height, weight, disease description, dur-
ation of illness, medical consultation status, medication
status, medical history, allergy history, assistance sought,
doctor’s advice, basic information about the responding
doctor, and response time. All this information was stored
in a MongoDB database for subsequent processing and
analysis.

Data preprocessing

Data inclusion and exclusion. Initially, this study selected
data from pediatric patients aged between O and 5 years.

Notably, in December 2022, influenced by the relaxation
of domestic COVID-19 restrictions, there was a surge in
online consultations, with a single-month consultation
count reaching 8319, accounting for 40.50% of the
annual consultation volume (20,556 cases). To ensure
data balance and to prevent the concentration of data
from a specific period affecting the analysis results, we
decided to extract 1112 cases from the 8319 cases in
December using a random number table method, based
on the average monthly consultation volume for the year
(1112 cases). Additionally, through manual screening, low-
quality data that were irrelevant to the research topic or
incomplete were excluded to ensure data quality and
research accuracy. Ultimately, a total of 12,583 cases
were included in the analysis for this study.

Adding Tsinghua University Medical Lexicon to Jieba’s custom
dictionary. To enhance the accuracy of word segmentation,
we incorporated the Tsinghua University Medical Lexicon
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into Jieba’s custom dictionary. This allows Jieba to better
recognize medical terminology, thereby improving the pre-
cision of word segmentation.

Jieba segmentation. We used Jieba for segmentation pro-
cessing, which is a Python-based Chinese segmentation
tool that can break a continuous text into a series of individ-
ual words.

Topic extraction

Qualitative text topic analysis. According to Braun’s six-step
thematic analysis method,>' which includes familiarizing
yourself with your data, generating initial codes, searching
for themes, reviewing themes, defining and naming themes,
and producing the report, we analyzed the data. The coding
task was collaboratively accomplished by two female pro-
fessionals, both specializing in disease coding. Firstly, the
researcher and another medical master carefully browsed
and read the entire dataset. Then, 50 data samples were ran-
domly selected for pre-coding. The two coders performed
coding separately, and Cohen’s kappa coefficient was cal-
culated as a reliability indicator between the two coders.
Using IBM SPSS 23.0 software to calculate the pre-coding
results, the Cohen’s kappa coefficient was 0.878, which is
greater than 0.80. This proves that the two coders have a
high degree of consistency in understanding the data,
making it possible to proceed with formal coding.*?

The two coders performed inductive coding on the text
data separately by Microsoft 365 Excel, and then compared
the initial coding results. In case of disagreement, they nego-
tiated to reach a consensus on the coding results. When no
new semantic expressions appeared, the data was considered
saturated, and coding was stopped. A total of 420 data
samples were coded.” A total of 618 health-related ques-
tions have been encoded. Codes with similar or closely
related meanings were further summarized to form 10 sec-
ondary topics and 6 primary topics. This study referenced
a variety of clinical guidelines, expert consensuses, and
research literature related to childhood fever. These included
the expert consensus on the rational use of antipyretic analge-
sics in symptomatic treatment of childhood fever,?* 30 ques-
tions on childhood fever health education,25 and guidelines
for diagnosing and treating acute fever of unknown etiology
in children aged O to 5 in China (standard version).?® We also
referred to the expert consensus on pediatric emergency pre-
examination and triage in Shanghai®’ and the treatment of
high fever in children.”® Based on the actual questions
posed by parents, the content was categorized into 6
primary topics and 10 secondary topics (Table 1).

Topic clustering via BERTopic. The algorithmic execution
flow of BERTopic is illustrated in Figure 2.%

In this study, we employed the “Paraphrase-multilingual-
MiniLM-L12-v2” word vector model to generate embedded

representations of the preprocessed text. During the
processing of the textual features, we utilized the
CountVectorizer function. This approach enabled us to
compute the frequency of each topic within individual
documents and to impose restrictions on the term frequency
within the documents.

We relied on the similarity matrix derived from the
BERTopic model, without a predetermined number of clus-
tering topics. By integrating the UMAP and HDBSCAN
algorithms, topics with higher similarity were merged. It’s
crucial to note that the HDBSCAN algorithm might
produce outliers, which implies that certain documents
might not be associated with any specific topic. For these
outlier documents, we employed BERTopic’s “reduce_out-
liers” function to calculate their likelihood of belonging to
each topic and subsequently assigned them to the topic
with the highest probability.

In the phase of determining the number of topics, we ini-
tially refrained from adjusting any parameters, allowing the
model to autonomously generate relevant topics. This pro-
cedure culminated in the identification of 229 topics, which
were interpreted as tertiary topic outcomes, as depicted in
Figure 3(a). Upon observing the topic map, it’s evident
that a significant overlap exists among most topics, which
suggests the potential for enhanced clustering through
further aggregation. Drawing insights from qualitative
text topic analysis results, we embarked on further topic
optimization and aggregation. By utilizing BERTopic’s
“reduce_topics” function, we ascertained that when the
topic count is set at 17, the outcomes can be classified as
secondary topics. The distribution of these secondary
topics is illustrated in Figure 3(b).

However, we observed from the topic distribution map
(Figure 3(b)) that some topics are very close to each
other, suggesting that there is still room for further consoli-
dation to extract primary topics. Therefore, by combining
the results of qualitative text topic analysis categorization
and referring to the topic similarity matrix (Figure 4), and
through expert discussions, we ultimately decided to use
the categorization method provided in BERTopic.

To better understand the interrelationships between
topics, we adopted a visualization-based topic reduction
approach. From the secondary topic similarity matrix
(Figure 4), we can see that Topic 0 (Medication Guidance
and Medical Indications) and Topic 6 (Application of
Antibiotics) have a high similarity of 0.71. From a profes-
sional knowledge perspective, the use of antibiotic drugs
also falls under the broader category of medication use,
and they can be merged into a single topic. Similarly,
Topic 4 (Blood Tests and Results) and Topic 9 (White
Blood Cell Count and Analysis) can also be combined
into one topic. After sequentially reviewing the structure
of these topics, we finally determined 7 primary topics.
The integration results of qualitative text topic analysis
and BERTopic topic modeling are as follows (Figure 5).
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Table 1. The categorization strategy and topic system for information needs on childhood fever (N=618).

Etiology (n=27, 4.37%) Etiology

Diagnosis (n=112, 18.12%) Disease diagnosis

(n=72, 11.65%)

Auxiliary examination
(n=10, 6.47%)

Treatment (n=1457,73.95%) Medication guidance

(n=208, 33.66%)

Medical indications
(n=194, 15.21%)

Symptomatic treatment
(n=83, 13.43%)

Treatment plan
(n=172, 11.65%)

Complications and comorbidities
(n=12, 1.94%)

Nursing and rehabilitation Nursing and rehabilitation

(n=8, 1.29%)

Prevention Prevention

(n=2, 0.32%)

The distribution map of these primary topics, as illu-
strated in Figure 5(b), is relatively dispersed, displaying a
desirable clustering effect. Throughout this process, we
maintained flexible control over the number of topics and
continuously optimized the clustering results. This
approach not only improved the clustering effect of the
topics but also clarified the hierarchy of the topics, aiding
in our better understanding and interpretation of the
model’s outcomes.

Each topic is represented by multiple terms, with each
term being represented by a c-TF-IDF score. The higher
the score, the greater the contribution of the term to the
topic. The terms for each topic are sorted based on their
c-TF-IDF scores, which decrease with each additional
term. Figure 6 illustrates the decline of term scores with
c-TF-IDF for each topic. From this, we can observe that
the first three keywords of each secondary topic can

Complications and comorbidities

Etiologies leading to fever in children, such as
vaccination, exposure to cold, dietary factors, etc

Diagnosis of primary diseases causing fever

Recommendations for auxiliary examinations and
interpretation of their results

Inquiry into the types of antipyretics and medications for
treating the primary disease, including dosage,
frequency, combination therapies, methods of
administration, observation and evaluation of drug
efficacy, and adverse reactions to medications

Considerations including outpatient visits, indications for
hospitalization, and referrals

Clinical manifestations and management of fever and
related symptoms

Comprehensive therapeutic recommendations based on
the child’s disease condition

Assessment of the risk of complications related to fever,
as well as the diagnosis and treatment of
comorbidities and complications

Precautions for home care of febrile children

Inquiry into the child’s exposure to hazardous
environments, such as parents with fever, or recurrent
fevers, and measures to prevent fever or illness in
children

essentially represent the main content of the topic. Based
on this, naming was assigned to each primary and second-
ary topic, with the results and the main topic keywords pre-
sented in Table 2.

Results

Excluding 15 cases of noisy interfering data, a total of
12,568 cases of data were included in this study for topic
analysis.

Descriptive statistics of general information queried
from users
According to the statistical results, the number of

questions about male and female pediatric patients were
6914 (55.01%) and 5654 (44.99%), respectively, resulting
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in a gender ratio of 1.22:1, indicating a slight predomin-
ance of males (Figure 7(a)). The majority of the children,
accounting for 88.46% (11,118), were aged 0-3 years
(Table 3). Among them, the highest proportion of consul-
tations came from 1-year-old toddlers, accounting for
29.66%. The age-specific consultation volume exhibited
a unimodal characteristic (Figure 8), with a declining
trend in consultation volume after the age of 2. Among
the children who sought advice in the community, 4514
(39.92%) confirmed that they had previously visited a hos-
pital, 181 (1.44%) confirmed they had never visited, and
7873 (62.64%) did not mention their medical visit status
(Figure 7(b)).

Text Embedding SBERT eee Transformers

UMAP eoo PCA

Data Dimensionality
Reduction and Clustering

HDBSCAN  eee K-Means

Topic Representation c-TF-IDF eee c-TF-IDF+BM25

Fine-tuning Topic

Representation GPT/T5 eoe

MMR

Figure 2. BERTopic workflow.

Topic analysis results

The research identified that the health information needs
related to childhood fever can be divided into 6 primary
topics and 17 secondary topics (Table 4). Out of the
12,568 coded data entries, 5706 cases (45.40%) were
related to Topic A: Medication Consultation and Medical
Guidance. The keyword cloud for Topic A (Figure 9),
includes drug selection, the application of antibiotics, indi-
cations for intravenous fluids, and indications for out-
patient, inpatient, and referral medical visits. Therefore,
guidance on drug treatment and medical decision-making
emerges as the most critical information needs for parents
of febrile children. Additionally, 3815 cases (representing
30.35% of the sample) focused on Topic B: Symptoms
and Temperature Management of Febrile Children,
ranking it second. This topic covers symptomatic treatment
for fever and recurrent fever, the application of antipyretics,
changes in nighttime conditions, and the management of
worsening fever symptoms. Topic C, with 1664 cases
(13.24%), pertains to Examination Suggestions and Result
Interpretation. According to the Pareto Principle (80/20
rule), factors that accumulate within the 0-80% range are
considered primary factors.® Topics A, B, and C together
account for 88.99% of the total, making them the most sig-
nificant information needs. In Topic D: Etiological
Diagnosis and Treatment, parents mainly inquire about
the definitive diagnosis of diseases causing fever symp-
toms, such as pediatric emergencies, rashes, HINI,
COVID-19, colds, urinary tract infections, and non-disease
factors  like  vaccine-induced  fever,  especially
measles-mumps-rubella vaccine, allergies, cold exposure,
and overeating. Diet and feeding of infants and young chil-
dren are the most concerning content for parents in the topic
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Figure 3. Evolution of the distribution of secondary topics.
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Figure k. Secondary topics similarity matrix.

of Rehabilitation Management and Home Care, especially
breastfeeding issues during the child’s fever or medication
period. Additionally, home observation of the child’s con-
dition, the use of antipyretics, and nebulization for
phlegm removal and cough suppression are also the main
focuses of parents in this topic. 86 cases (0.70%) of parental
inquiries were identified as having negative emotions such
as worry, fear, and anxiety, mainly related to concerns
about severe complications of fever, such as encephalitis,
convulsions, and myocardial injury. The last topic, Topic
F: Telephone Communication and Consultation, with 53
cases (0.42%), involves parents hoping to communicate dir-
ectly with doctors by phone. On the one hand, due to the
urgency of the situation, they hope to get a quick response;

on the other hand, they are concerned that textual descrip-
tions may not be exhaustive and prefer direct communica-
tion with the doctor.

Discussion

Qualitative text topic analysis and topic clustering
via BERTopic: synergistic dual tracks for advanced
textual exploration

By contrasting the proportion of thematic distributions

between the two methodologies, it was observed that the
qualitative research approach yielded the highest prevalence
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of medication guidance themes, followed by medical advice
seeking and symptomatic management, which aligns closely
with the top three themes unearthed by the BERT model.
From a thematic content perspective, the qualitative
method meticulously segregates and clarifies each inquiring
parent’s diverse needs individually, whereas the BERTopic
algorithm emphasizes an overall data distribution, consoli-
dating multiple needs from a single patient. This results in
a reduced total count of primary themes but encompasses a
broader scope of content that aligns more closely with real-
world scenarios. Regarding the delineation of secondary

themes, the BERTopic algorithm, leveraging big data, exhi-
bits a broader thematic coverage and a more even data distri-
bution in its classification outcomes. The themes uncovered,
such as “Management of Nocturnal Fever,” “Disease
Diagnosis and Pediatric Rash,” “Disease Anxiety and
Disease Management,” and “Telephone Communication
and Consultation,” are not only detailed but also enriched,
offering additional thematic content and nuances that
enhance their practical application value.

In summary, the findings from qualitative research
provide a solid foundation for the application of the
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Table 2. Topic keywords data output from the BERTopic model.

Medication Consultation and 0.Medication Guidance and Medication, Recommendation, Hospitalization, Treatment, Medical
Medical Guidance Indications for Medical Consultation, Medical Condition, Which Medication to Take,
Consultation Control, Examination, What Medication
6.Application of Antibiotics Antibiotics, Cephalosporins, Injection, Azithromycin, Bacterial
Infection, Infusion, Oral Administration, Intake, Hospital,
Cefuroxime
12.Urban Epidemic Medical Shanghai, Beijing, Epidemic, Hospital Transfer, Children’s
Consultation and Referral Hospital, Anti-inflammatory, Hospitalization, Medical Visit,

Hospital, Examination

14.Indications for Intravenous IV Drip, Saline, Is it Necessary, IV Fluids, Ineffective, Is it Suitable,
Infusion and Inpatient Hospitalization, Medication, Viral, Not Improving
Treatment
Fever and Temperature 1.Fever Symptoms and Methods of Fever, Fever Reduction, High Fever, Pyrexia, Body Temperature,
Management Fever Reduction Recurrent, Cause, Going to the Hospital, Cough, Recurrent Fever
13.Management of Nocturnal Tomorrow, Evening, Tonight, Midnight, Morning, Not Well,
Fever Daytime, Corticosteroids, Method, Night
Inspection Recommendations  2.Medical and Inspection How to Handle, Situation, Examination, Recommendation, Further,
and Result Interpretation Guidance Meilin (a medication), Guidance, Opinion, Take a Look,
Oseltamivir
4.Blood Tests and Results Complete Blood Count, Blood Test, Blood Draw, Blood, Laboratory
Test, Myocardium, Blood Parameters, Report, Take a Look,
Examination

9.White Blood Cell Count and White Blood Cells, Neutrophils, Below Normal, Granulocytes,
Analysis Platelets, Above Normal, Count, Monocytes, Cause,
Cephalosporins

Etiological Diagnosis and 3.Disease Diagnosis and Pediatric Diagnosis, Roseola Infantum, Rash, Etiology, Allergy, Disease,
Treatment Rash Medical Condition, Confirmed Diagnosis, Treatment, Judgment

5.1dentification and Management Vaccine, Relationship, Mumps-Measles-Rubella Vaccine,
of Vaccine-induced Fever Immunity, Cause, COVID-19, Fever, Is it Due to, Common Cold,
Vaccination

8.Etiological Diagnosis of Fever  Cause, Leading to, This is, Fever, Urinary Tract Infection, Pyrexia,
High Fever, Analysis, Treatment, Recurrent

Rehabilitation Management and 7.Infant and Toddler Nutrition and Granules, Infant Formula, Breastfeeding, Breast Milk, Chinese
Home Care Feeding Traditional Medication, Some Food, Breast Milk, Traditional
Chinese Medicine Granules, Drinking Milk, Impact

10.Disease Control and Control, Medical Condition, Body Temperature, Inflammation,
Temperature Management Etiology, Streptococcus, Examination, Reduce,

Recommendation, Better

15.Home Observation and Care At Home, Observation, At Home, Nebulization, Tylenol, Going to
the Hospital, Going Home, Hospital, HIN1 Influenza, Oseltamivir

(continued)
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Table 2. Continued.

16.Disease Anxiety and Disease
Management

Worry, Fear, Encephalitis, Worsening, Probability, Convulsion,

Anxiety, Disease, Method, Use Some

Telephone communication and 11.Telephone Communication and Telephone, Communication, Consultation, Cefaclor, Details,

consultation Consultation

Interaction, What Time, Nine O’clock, Pediatrician, Guidance

Female children: ‘
44.99

—Male children:
55.01

)

@® Malechildren @ Female children

(a) Gender distribution of febrile children

Previously consulted:
—3002 )

Unknown:
62.64

N\

\Not consulted:
1.44

@ Previously consulted @ Not consulted ® Unknown

(b) Distribution of febrile children's consultation status

Figure 7. Distribution of gender and consultation status among febrile children.

Table 3. Age distribution of febrile children in online community
consultations.

0-1 2810 22.36% 22.36%
1 3728 29.66% 52.02%
2 2518 20.04% 72.06%
3 2062 16.41% 88.46%
4 1352 10.76% 99.22%
5 98 0.78% 100.00%

BERTopic algorithm. By juxtaposing the outcomes of both,
researchers can fine-tune and optimize the BERTopic algo-
rithm, ensuring its outputs better mirror actual professional
requirements and user expectations. This not only enhances
the applicability and reliability of the BERTopic algorithm
but also strengthens its capacity to comprehend specialized
terminology and subtle distinctions, thereby more accurately

reflecting users’ information needs and preferences in real-
world applications. This synergy of artificial intelligence
and human expert knowledge underscores the formidable
potential of modern technologies in healthcare research and
practice.

Families of febrile children need ongoing health
information support

Children with febrile conditions often exhibit rapid progres-
sion and recurrent symptoms. Throughout the treatment and
recovery process, parents require extensive health informa-
tion to aid them in decision-making and symptom manage-
ment. In this study, out of 4514 cases (39.92%) that
confirmed previous medical consultations, children still
encountered health issues requiring medical consultation
during their home recovery. Evidently, from the primary
and secondary topic content, parents’ health information
needs span the entire phase from disease diagnosis, treat-
ment, to recovery, and these needs dynamically change at
different stages. This result is consistent with two qualitative
research findings reported abroad,*'~* despite the lack of
knowledge about fever being the most important reason
leading to anxiety and fear, most parents initially have con-
fidence in caring for children with fever. However,
changes in the condition of the fever, especially the
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Figure 8. Age distribution of febrile children in online community consultations.

appearance of new symptoms and signs, trigger parents’
unease, causing them to question their knowledge and
skills and exacerbating panic emotions. The changes and
development of the febrile condition increase parents’ need
for information support and also become a turning point
for parents to seek medical healthcare services for their chil-
dren. However, the reality is that there is a limitation in pedi-
atric medical resources in China. Common challenges
include difficulty in making appointments, long waiting
times, extended periods for test appointments and result
releases, and short consultation duration. Relying solely on
hospital visits is hardly sufficient to meet the needs of fam-
ilies throughout the illness journey.>® Hence, establishing
high-quality, timely, and accessible health information chan-
nels for these families is crucial to address this supply-
demand imbalance. Currently, internet hospitals and online
health communities are the mainstream professional chan-
nels providing health information to these families.
Especially during the COVID-19 pandemic, these platforms
effectively reduced the risk of cross-infection for children
and parents visiting hospitals, alleviating their fears and anx-
ieties. > However, internet hospitals and online health com-
munities, which are in the developmental stage, still face
challenges such as inconsistent information quality, low pre-
cision in information search, slow doctor response rates, and
low patient satisfaction.”®>® Therefore, there is an urgent
need to construct a user-oriented and targeted “Internet
Plus” medical service to provide patients with more conveni-
ent and high-quality health information support.

Parents generally lack the ability to assess the
condition of their sick children
From the word cloud of drug consultations and medical

guidance in Topic A, it is observed that “go to the hospital”
is the third most frequent keyword, following “medication”

and “proposal.” This phenomenon reflects the common
confusion among parents about when to take their child
to the hospital. The primary reason for this uncertainty is
often the parents’ lack of adequate knowledge about pediat-
ric fever, which prevents them from accurately assessing
the severity of their child’s illness.>’ Previous surveys
have shown that, compared to attending physicians,
parents overestimate the severity of their child’s condition
by 45.9%, leading to 44.62% of children seeking medical
attention prematurely.*®**° On the other hand, the
COVID-19 pandemic has also influenced parents’ decisions
about seeking medical care. Parents are concerned about
potential cross-infections when taking their child to the hos-
pital and the inconveniences caused by quarantine mea-
sures. This has made parents more rational and cautious
when deciding whether to take their child to the hospital.*’

Therefore, in providing education and guidance to
parents of febrile children, medical professionals should
emphasize the key points of home-based symptom observa-
tion and the indications for seeking medical attention. This
approach aims to prevent children from seeking medical
care too early, delaying treatment, or repeatedly visiting
the hospital. By doing so, not only can parents better under-
stand and manage their child’s condition, but it can also
effectively alleviate the strain on the healthcare system,
leading to a more efficient allocation of medical resources.

Parental decision-making needs to be empowered
by evidence-based medical knowledge

When it comes to the management of fever in toddlers,
parents’ decisions and interventions are extremely cautious.
From Topic B, it is evident that parents have a significant
need for information on how to manage fever symptoms
in their children. Although parents can easily obtain rele-
vant information from family, friends, and the internet,
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Table &. Topic information mined based on qualitative text topic analysis and BERTopic algorithm (N=12,568).

A. Medication Consultation and Medical Guidance (n=5706, 45.40%)

0.Medication Guidance and Indications for Medical Consultation
6.Application of Antibiotics

12.Urban Epidemic Medical Consultation and Referral
14.Indications for Intravenous Infusion and Inpatient Treatment
B. Fever and Temperature Management (n= 3815, 30.35%)
1.Fever Symptoms and Methods of Fever Reduction

13.Management of Nocturnal Fever

5431 (43.21)
165 (1.31)
62 (0.49)

48 (0.38)

3723 (29.62)

92 (0.73)

C. Inspection Recommendations and Result Interpretation (n=1664, 13.24%)

2.Medical and Inspection Guidance

4.Blood Tests and Results

9.White Blood Cell Count and Analysis

D. Etiological Diagnosis and Treatment (n= 859, 6.83%)
3.Disease Diagnosis and Pediatric Rash

5.ldentification and Management of Vaccine-induced Fever
8.Etiological Diagnosis of Fever

E. Rehabilitation Management and Home Care (n= 471, 3.75%)
7.Infant and Toddler Nutrition and Feeding

10.Disease Control and Temperature Management

15.Home Observation and Care

16.Disease Anxiety and Disease Management

F. Telephone communication and consultation (n=53, 0.42%)

11.Telephone Communication and Consultation

the reliability of this information is not always guaranteed.
Parents tend to seek advice from medical professionals,
especially regarding medication use.*? With the rise in
public health awareness, parents increasingly wish to be
involved in health care decisions and activities for their
children, choosing the most appropriate diagnostic and
treatment options. In this study, 1664 parents (representing
13.24% of the sample) sought advice on examinations and
desired a more in-depth and comprehensive analysis of the

1233 (9.81)
337 (2.68)

94 (0.75)

471 (3.75)
160 (1.27)

228 (1.81)

141 (1.12)
111 (0.88)
133 (1.06)

86 (0.70)

53 (0.42)

examination reports they obtained. This is to avoid exces-
sive examinations that might harm the child and further
confirm the accuracy of the current disease diagnosis and
treatment plan. Research has shown that parents who are
highly involved in decision-making can better understand
the condition and treatment plan, thereby improving treat-
ment adherence and outcomes. Their proactive attitude
and trust in the treatment also help in timely treatment,
avoiding additional medical expenses, effectively reducing
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Figure 9. Topic A keyword word cloud.

medical costs.*' The foundation for parents’ participation in
medical decisions is their possession of some evidence-
based medical knowledge related to the disease, which
allows them to balance evidence with personal wishes.
Medical staff guidance and fever management guidelines
are reliable sources of evidence-based medical knowledge
for parents. However, this guidance, being highly profes-
sional and lacking a practical perspective, often becomes
somewhat detached from the actual needs of patients,
making it difficult for them to understand and apply in prac-
tice. For example, a parent’s consultation stated, “I gave
Tylenol two days ago, and Meilin last night. I don’t know
if the medication or the frequency was wrong, causing the
fever to recur.” In the “Expert Consensus on the Rational
Use of Antipyretic Analgesics in the Symptomatic
Treatment of Fever in Children,”24 there is only a recom-
mendation for the maximum dosage of antipyretics per
dose and per day, lacking practical guidance on observing
the effects of the medication and further management.
Therefore, transforming evidence-based knowledge
related to the diagnosis and treatment of febrile children
into a format that is easy for parents to understand and
apply is the key to empowering parents to participate in
children’s medical decisions.

Conclusions

In this study, building upon existing topic mining methods,
we propose a novel text topic mining strategy that integrates
the strengths of qualitative text topic analysis and
BERTopic topic modeling. Qualitative text topic analysis,

carried out by medical professionals, allows for a deep
dive into the text, parsing context and intricate semantics.
On the other hand, BERTopic topic modeling offers a
broad understanding as it can handle vast amounts of
data, revealing topics and trends. Using a mixed-methods
approach achieves a fusion of depth and breadth, balancing
accuracy with efficiency. They validate and complement
each other, offering greater flexibility and enhancing the
interpretability of results. This approach capitalizes on the
advantages of both, elevating the quality and efficiency of
the analysis. Identifying patient needs is a crucial aspect
of advancing healthcare service reforms. This study con-
centrates on the health information requirements of
parents of children with fever in real-world settings. The
insights gained may lay the groundwork for developing
strategies aimed at enhancing doctor—patient communica-
tion or improving parents’ ability to manage their child’s
fever. Furthermore, by scientifically categorizing and label-
ing unstructured text within health communities, our
approach facilitates the statistical analysis and content opti-
mization of web data. This refined categorization will
enhance the website’s search functionality, enabling
patients to more precisely locate the information they
require.

Limitations and future research

Due to the immense amount of information in the data
source, the data collected in this study is solely sourced
from the “haodf.com” online platform, and thus may not
comprehensively reflect the health information needs of
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parents regarding children’s fever across all online health
communities. Considering that the period of this study is
one year, combined with the surge in data volume due to
adjustments in China’s COVID-19 control measures, we
adopted a random sampling strategy for data selection. As
a result, this study did not conduct a seasonal analysis,
potentially failing to reveal health information demand
trends over extended periods or seasonal variations. The
findings indicate that many parents, when seeking health
consultations, often exhibit emotional responses such as
anxiety and panic. Based on this, future research should
consider incorporating sentiment analysis techniques to
further deepen the understanding of parents’ health infor-
mation needs and their areas of concern.
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