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Abstract

Background: Kidney diseases encompass a variety of conditions, including chronic kidney disease, acute kidney injury,
glomerulonephritis, and polycystic kidney disease. These diseases significantly impact patients’ quality of life and health care
costs, often necessitating substantial lifestyle changes, especially regarding dietary management. However, patients frequently
receive ambiguous or conflicting dietary advice from health care providers, leading them to seek information and support from
online health communities.

Objective: This study aimed to analyze social media data to better understand the experiences, challenges, and concerns of
patients with kidney disease and their caregivers in South Korea. Specifically, it explored how online communities assist in
disease management and examined the sentiment surrounding dietary management.

Methods: Data were collected from KidneyCafe, a prominent South Korean online community for patients with kidney disease
hosted on the Naver platform. A total of 124,211 posts from 10 disease-specific boards were analyzed using latent Dirichlet
allocation for topic modeling and Bidirectional Encoder Representations From Transformers–based sentiment analysis. In addition,
Efficiently Learning an Encoder That Classifies Token Replacements Accurately–based classification was used to further analyze
posts related to disease management.

Results: The analysis identified 6 main topics within the community: family health and support, medication and side effects,
examination and diagnosis, disease management, surgery for dialysis, and costs and insurance. Sentiment analysis revealed that
posts related to the medication and side effects and surgery for dialysis topics predominantly expressed negative sentiments. Both
significant negative sentiments concerning worries about kidney transplantation among family members and positive sentiments
regarding physical improvements after transplantation were expressed in posts about family health and support. For disease
management, 7 key subtopics were identified, with inquiries about dietary management being the leading subtopic.

Conclusions: The findings highlight the critical role of online communities in providing support and information for patients
with kidney disease and their caregivers. The insights gained from this study can inform health care providers, policy makers,
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and support organizations to better address the needs of patients with kidney disease, particularly in areas related to dietary
management and emotional support.

(J Med Internet Res 2025;27:e64838) doi: 10.2196/64838
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Introduction

Background
Kidney diseases primarily manifest in 2 main forms: chronic
kidney disease (CKD) and acute kidney injury (AKI), which
are 2 significant kidney conditions [1,2]. CKD is characterized
by a progressive decline in kidney function lasting >3 months,
whereas AKI refers to a sudden decrease in kidney function that
occurs over a period of hours to days [1,2]. Both conditions can
arise from various underlying causes, including primary
glomerular diseases (eg, glomerulonephritis), inherited disorders
(eg, polycystic kidney disease), and secondary complications
of systemic conditions such as diabetes and hypertension [2,3].
These conditions collectively affect a significant proportion of
the global population, with CKD alone estimated to affect 13.4%
of people worldwide [4]. Both CKD and AKI, regardless of
their underlying etiology, increase the risk of other medical
complications and significantly impact patients’ quality of life
and health care costs [2,5]. Managing these conditions can
require substantial lifestyle changes, particularly in dietary
habits, which can be challenging for patients [6]. However,
maintaining a healthy lifestyle can reduce the risk of kidney
disease progression and lower mortality rates [7].

Despite the critical role of lifestyle modifications in managing
kidney diseases, patients often report receiving ambiguous or
conflicting information from health care providers, leading to
confusion and a sense of disempowerment [8]. Time constraints
in clinical settings further limit the extent of guidance that health
care providers can offer, leading many patients to turn to online
health communities for information and support.

The use of web-based platforms for health-related information
has become increasingly prevalent, with approximately 80% of
patients using the internet to exchange information and over
one-third of adults using social media for health information
and social support [9,10]. Unlike traditional research methods
such as surveys or interviews, social media analysis provides
access to authentic, unprompted patient discussions, offering
unique insights into their daily challenges and evolving needs
[9,10]. This approach has been widely used to understand patient
experiences within chronic disease communities. For example,
studies have used social media analysis to capture patient
narratives about cancer [11] and examine the social media
behaviors of patients and health care providers across various
conditions, including asthma, mental health disorders, diabetes,
and gout [12,13].

While topic modeling has been widely used to extract
health-related topics from social media, studies specifically
examining public discourse on kidney diseases are scarce,
particularly in South Korea. Despite the country’s high internet

penetration and active online health communities, research that
systematically analyzes patient experiences with kidney disease
through social media remains limited. Successful applications
of social media analysis in South Korea include studies on
diabetes-related communication on social networking services
[14], evaluations of physician-created thyroid cancer content
on YouTube [15], the use of topic modeling for pancreatic
cancer information [16], and investigations into cross-cultural
perceptions of urological conditions [17]. However,
comprehensive studies of kidney disease communities are
notably absent. These communities often reflect unique cultural
challenges and interactions with the health care system that are
specific to South Korean patients.

Recent advances in natural language processing (NLP) have
transformed how researchers analyze and interpret unstructured
health-related text data. Deep learning approaches in NLP have
shown significant success in processing various types of health
care text, including clinical narratives, electronic health records,
and social media content [18,19]. These computational methods
are particularly effective in uncovering patterns and insights
that are not readily apparent through traditional analytical
methods. Applications of NLP in health care range from
extracting medical entities and relationships from clinical texts
to analyzing patient sentiments, behaviors, and experiences
shared in online health communities. Such approaches are
instrumental in bridging the gap between raw data and actionable
insights in health care research.

While topic modeling allows for quantitative analysis of
discussed topics, it does not fully capture the emotional and
experiential dimensions of patients’ lives. To address this
limitation, our study combined topic modeling with sentiment
analysis, using advanced NLP techniques to provide both
quantitative insights and a qualitative understanding of patients’
emotional challenges. This dual approach bridges the gap
between unstructured patient narratives and actionable health
care insights. By focusing on the experiences of South Korean
patients with kidney disease, our findings can inform the
development of culturally appropriate, patient-centered
interventions, enabling health care providers to address patient
concerns more effectively, design impactful educational
materials, and enhance support systems tailored to these patients’
unique needs.

Objectives
The main objectives of this study were to (1) analyze social
media data using topic modeling to better understand the
experiences, challenges, and concerns of patients living with
various kidney diseases and their caregivers in South Korea;
(2) explore the ways in which online communities can provide
assistance, specifically in relation to disease management for
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different kidney conditions; and (3) examine the sentiment
surrounding disease management among individuals with kidney
diseases.

By achieving these objectives, this study aimed to provide
valuable insights that can inform health care providers, policy
makers, and support organizations in better addressing the needs
of patients with a spectrum of kidney diseases and renal
conditions.

Methods

Overview
The goals of this study were to identify the challenges faced by
patients and determine the key topics related to kidney disease
management. We used topic modeling for quantitative analysis
and sentiment analysis for qualitative analysis to achieve this.
Relevant posts were gathered from online communities
discussing kidney disease, preprocessing was conducted, and
the topics and sentiments were analyzed. Figure 1 provides an
overview of the research methodology.

Figure 1. Overall procedures used in the study. The workflow included data crawling from the Naver KidneyCafe, data preprocessing, latent Dirichlet
allocation (LDA) topic modeling, sentiment analysis of the total posts, and manual and Efficiently Learning an Encoder That Classifies Token Replacements
Accurately (ELECTRA)–based classification related to the disease management topic. Q1: the safety of specific foods; Q2: dietary management
strategies; Q3: dietary recommendations; Q4: water intake management; Q5: weight management; Q6: exercise management.

Data Collection and Preprocessing
We collected data from KidneyCafe, a prominent South Korean
online community for patients with kidney disease and
caregivers hosted on the Naver platform [20]. This community
has approximately 183,545 members and facilitates discussions
across various themed boards, each concentrating on specific
kidney-related topics. For our analysis, we focused on the
disease-specific boards within the Member Participation section,
which is dedicated to active discussions among engaged
community members. These boards address topics such as
kidney transplantation, dialysis, and related medical conditions,
enabling us to capture in-depth conversations pertinent to a wide
array of kidney disease experiences and management strategies.

The Selenium WebDriver was used to extract 124,211 posts
from 10 disease-specific boards, dating from the community’s
inception on December 15, 2003, to the date of data collection
(April 20, 2024). The collected data included post titles and
content.

Data preprocessing was conducted using Python (Python
Software Foundation), with the KoNLPy library used for Korean
NLP [21]. This step involved removing punctuation and
noninformative words as well as extracting nouns from the text
to prepare for subsequent analysis. To handle informal language
patterns in user-generated content, we used a custom-built stop
word list to exclude frequently appearing, noninformative terms
that do not contribute to semantic analysis. This stop word list
was created by reviewing existing lists from similar Korean
health-related studies [22] and further customizing it to focus

on discussions surrounding kidney disease. These preprocessing
steps were essential in ensuring the robustness of our analysis
and the interpretability of the results.

Topic Analysis Using Latent Dirichlet Allocation
We used latent Dirichlet allocation (LDA) topic modeling [23],
an unsupervised machine learning model, to uncover latent
topics in the collected posts. Topic modeling is a technique
widely used in NLP for discovering topics and extracting
meaning from large, unstructured documents. LDA is the most
popular topic modeling method and is based on statistical
probability inference. It assumes that each document can be
represented by a probabilistic distribution over latent topics,
and each topic is characterized by a probabilistic distribution
over the words [24].

We imported LDA models from the Gensim library for this
study. When analyzing topics using LDA, the number of topics
is typically determined using coherence scores such as U_mass
and perplexity [25,26]. The U_mass coherence score, which is
based on word co-occurrence statistics within documents, has
been validated to closely correspond with human labeling results
[27,28]. This score has been effectively used in analyzing
health-related social media topics, including obesity, COVID-19,
and vaccines [27-30]. Similarly, perplexity has proven to be a
valuable metric in recent topic modeling studies [31,32]. While
a higher coherence score typically indicates better topic quality
and interpretability, recent research shows that statistical
optimization alone may not guarantee optimal interpretability
of topics [32-34]. To tackle this issue, several studies have
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adopted validation methods that integrate statistical metrics
with qualitative assessments. For instance, Min et al [31]
combined perplexity and coherence metrics with qualitative
evaluations in their analysis of occupational accidents, whereas
Lyu et al [33] and Li et al [32] emphasized the significance of
semantic coherence alongside statistical validation.

Following established approaches [32-34], we first calculated
perplexity and U_mass coherence scores across a range of topics

(3-40) using 10-fold cross-validation. As shown in Figure 2,
both metrics demonstrated better performance with fewer topics,
leading us to concentrate on the range of 3 to 10 topics. Within
this range, we conducted 10 iterations of the model to ensure
consistency and, ultimately, selected 6 topics. This decision
was based on a combination of qualitative assessments of topic
interpretability and the high U_mass coherence scores observed
at both 3 and 6 topics (Figure 3).

Figure 2. Perplexity and U_mass coherence scores across different numbers of topics. This figure shows the perplexity and U_mass coherence scores
as the number of topics varies from 3 to 40 using 10-fold cross-validation. Both metrics indicate better performance with a lower number of topics.

Figure 3. U_mass coherence scores for 3 to 10 topic clusters across 10 trials. This figure shows the U_mass coherence scores as the number of topic
clusters increases from 3 to 10 across 10 separate trials. The highest coherence score is observed when there are 3 and 6 topic clusters.
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Using the optimal cluster size, we ran the LDA model to obtain
lists of representative words for each cluster. The topic-labeling
process involved 4 researchers, each with diverse expertise in
nutrition and food science, who collaboratively reviewed and
interpreted the word lists. We followed established
methodologies in social media analysis [33,35,36] using an
iterative, discussion-based approach. Initially, each researcher
independently analyzed the word lists generated by the topic
modeling algorithm, focusing on the most significant terms and
their relative weights within each topic to identify potential
themes. Next, they reviewed representative posts selected for
their strong association with each topic to contextualize the
keywords and understand their relevance to the experiences and
concerns of patients with kidney disease. This independent
review enabled researchers to form initial interpretations and
propose tentative labels for further discussion.

After the independent review, the researchers gathered to
compare their initial interpretations and collaboratively refine
the proposed labels through discussion. When differing
interpretations emerged, the team reviewed additional example
posts from the topic clusters to gain more context. This process
included examining word clouds and representative posts that
distinctly exemplified each topic while also considering the
specific experiences and information-seeking behaviors of
patients with kidney disease. Final topic labels were assigned
once all 4 researchers reached a consensus through
comprehensive discussion and contextual analysis.

The contribution of each word to a cluster was evaluated using
the probability metric derived from the model results.
Representative example sentences for each cluster were
identified based on the probability that each post belonged to
the topic.

Sentiment Analysis
The Bidirectional Encoder Representations From Transformers
(BERT) method, a machine learning technique for NLP, was
used to identify the sentiment of posts about dietary
management—positive, negative, and neutral—to uncover which
aspects of dietary management were the most challenging. While
word embeddings can be derived from large and unannotated
corpora using word co-occurrence statistics, they do not consider
the context when creating word vectors [37]. However, BERT
is context dependent; it produces dynamic and context-specific
representations of the word by accounting for neighboring
words, which helps interpret the semantics along with the
grammatical structure [38].

The sentiment analysis in this study used the Naver CLOVA
Sentiment platform, which uses a pretrained BERT model
specifically adapted for analyzing Korean-language texts. This
adaptation enables the model to effectively capture
context-specific nuances, particularly in the informal and
colloquial language common in social media discussions. While
the specific parameters and fine-tuning details of the application
programming interfaces are proprietary to Naver and cannot be
disclosed, the effectiveness of this methodology for Korean
sentiment analysis has been validated through several academic
studies [39-41]. The platform provides sentiment classification
results (ie, which sentiment—positive, negative, or neutral—is

best represented in the texts), along with the expected probability
of each sentiment.

Analysis of the Disease Management Topic Using
Efficiently Learning an Encoder That Classifies Token
Replacements Accurately
The disease management topic was investigated by conducting
a detailed analysis. One author manually classified the posts
categorized under disease management by the LDA results into
questions and nonquestions. In total, 3 additional authors
independently annotated a subset of 300 posts to establish the
annotation rules. The posts were reviewed for seven key
sentiments: (1) general dietary management methods, (2) food
recommendations, (3) inquiries about the safety of consuming
specific foods, (4) requests for dietary evaluations, (5) water
management, (6) exercise management, and (7) weight
management. After discussion, the annotators agreed on a
finalized set of annotation rules and guidelines.

Next, 2 independent annotators labeled a random set of 1000
posts from the overall dataset. The Cohen κ coefficient for
interrater reliability was 0.77, indicating substantial agreement.
These annotated data were used for transfer learning. We
fine-tuned the Efficiently Learning an Encoder That Classifies
Token Replacements Accurately (ELECTRA) model, a
pretrained language model that has demonstrated state-of-the-art
performance across various Korean-language tasks [42].
Compared to BERT and the A Robustly Optimized BERT
Pretraining Approach model, ELECTRA offers both
computational efficiency and improved performance on
downstream classification tasks [43], making it particularly
suitable for handling large-scale datasets such as ours. In
addition, ELECTRA’s generator-discriminator training
mechanism has been shown to outperform masked language
models in tasks that require nuanced contextual understanding,
as validated in previous Korean NLP studies [42]. We used
1000 manually annotated posts split into training and test sets
at a ratio of 80:20. The evaluation metrics on the test set yielded
an F1-score of 0.85, indicating high performance. This fine-tuned
ELECTRA model was then used to annotate the question posts
related to the topic of disease management.

Ethical Considerations
This study used preexisting publicly accessible data with no
identifiable information and therefore does not require
institutional review board review per Federal Regulations for
the Protection of Human Research Subjects (45CFR
46.104(d)(4)) or patient consent [44]. In compliance with these
guidelines and established research practices, all identifying
information, such as usernames and specific identifiers, was
anonymized or removed before analysis. This approach is
consistent with methodologies used in similar international
studies using publicly accessible data [33,45,46], as well as
previous research analyzing public Naver Cafe posts [47-49].
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Results

Community Overview
We gathered a comprehensive dataset that included 124,211
posts from various discussion boards in the KidneyCafe
community to better understand the experiences, challenges,
and concerns of patients living with kidney disease and their
caregivers in South Korea. These posts were written by 34,472

unique users, indicating a highly engaged community. Of these
users, 34.92% (12,039/34,472) wrote multiple posts, with an
average of 3.6 (SD 7.3) posts per user. This high level of
repeated engagement suggests that many users found ongoing
value and support within the community. Figure 4 illustrates
the monthly distribution of posts, showing a significant increase
during the beginning of the COVID-19 pandemic in South
Korea.

Figure 4. Timeline of the number of posts per month. The red line indicates the first confirmed COVID-19 case in South Korea, whereas the green
line marks the World Health Organization’s declaration of the end of the COVID-19 emergency. Monthly post counts were aggregated.

One of the notable advantages of this community is the
categorization of discussion boards according to specific
diseases. An examination of the number of posts collected per

board (Table 1) showed that the highest number of posts was
related to kidney transplantation (39,221/124,211, 31.58%),
followed by kidney dialysis (27,692/124,211, 22.29%).

Table 1. Number of posts per board (N=124,211).

Crawled posts, n (%)Boarda

1422 (1.14)Hypertension & Diabetes

3271 (2.63)Pediatric Kidney Disease

3969 (3.2)Others

4011 (3.23)Polycystic & Cysts & Lumps

6097 (4.91)Kidney Cancer

8216 (6.61)Chronic Kidney Failure

10,113 (8.14)Proteinuria & Hematuria

20,199 (16.26)Nephrotic Syndrome & Glomerulonephritis

27,692 (22.29)Hemodialysis & Peritoneal Dialysis

39,221 (31.58)Kidney Transplant

aKidneyCafe organizes posts into boards according to specific health conditions.
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Main Topics Within the KidneyCafe Community

Overview
We used LDA for topic modeling to identify the common topics
discussed by patients with kidney disease in KidneyCafe. Our
analysis revealed 6 distinct topic clusters that represented
important discussions within the community. Each cluster was
labeled based on the main keywords, as shown in Table 2. The

distribution of discussion topics across the community was as
follows: 28.36% (35,226/124,211) family health and support,
21.11% (26,221/124,211) medication and side effects, 20.12%
(24,991/124,211) examination and diagnosis, 11.67%
(14,495/124,211) disease management, 9.71% (12,061/124,211)
surgery for dialysis, and 9.03% (11,216/124,211) costs and
insurance.

Table 2. Keywords representative of the 6 discussion clusters in KidneyCafe.

KeywordsaTopic label

“Mother,” “father,” “discharge,” “mind,” “preparation,” “husband,” “start,” “family,” “groom,” “tomorrow,” “sibling,”
“call,” “nurse,” “life,” and “body”

Family health and support

“Intake,” “immunosuppressant,” “symptoms,” “side effects,” “steroids,” “prescription,” “cold,” “treatment,” “morning,”
“rejection reaction,” “dose,” “injection,” “face,” “yesterday,” and “head”

Medication and side effects

“Blood pressure,” “tissue examination,” “normal,” “creatinine,” “blood test,” “management,” “creatinine levels,”
“outpatient,” “professor,” “maintenance,” “hematuria,” “figures,” “current,” “diagnosis,” and “function”

Examination and diagnosis

“Exercise,” “water,” “weight,” “food,” “rice,” “meal,” “blood sugar,” “potassium,” “daily,” “diet,” “eat,” “urine volume,”
“control,” “diabetes,” and “snack”

Disease management

“Blood vessels,” “peritoneal dialysis,” “removal,” “pain,” “recommendation,” “procedure,” “surgical site,”
“hemodialysis,” “anesthesia,” “surgery,” “peritoneum,” “machine,” “arteriovenous fistula,” “Seoul,” and “endoscopy”

Surgery for dialysis

“Application,” “price,” “registration,” “antibodies,” “usage,” “insurance,” “error,” “Korea,” “disease,” “occurrence,”
“brain death transplant,” “cross-reaction,” “benefits,” “treatment,” and “donation”

Costs and insurance

aThe keywords represent the top 15 terms for each topic ranked by their relevance score from the latent Dirichlet allocation results, making them the
most representative words for each topic.

Topic 1: Family Health and Support
Topic 1, which accounted for 28.36% (35,226/124,211) of the
discussions, mainly focused on family members with kidney
disease and concerns regarding their health. The key terms
included words related to familial relationships, such as
“mother,” “father,” “husband,” “family,” “groom,” and
“sibling.” These terms appeared frequently in discussions about
kidney transplantation within the family context.

The following is an example of those posts:

It seems like my father will donate a kidney to my
mother, but I’m worried.

In addition, concerns and emotions surrounding posttransplant
discharge and care were prevalent, with terms such as
“discharge,” “mind,” and “preparation” appearing frequently
in the posts, as shown as follows:

I work full-time, so how should I take care of my
husband after he is discharged?

My sibling offered to donate a kidney, but my mind
is very uneasy about it.

Topic 2: Medication and Side Effects
Topic 2 comprised 21.11% (26,221/124,211) of the discussions
and included posts about the correct use, precautions, and
dosages of medications. Key terms such as “intake,”
“immunosuppressant,” “prescription,” “treatment,” “morning,”
and “dose” were frequently mentioned, highlighting discussions
on the proper way to take specific prescription medications.
The following are examples of those posts:

I was prescribed Solondo. Can Solondo and
immunosuppressants be taken together?

Should immunosuppressants be taken on an empty
stomach in the morning?

The community also engaged in discussions on various side
effects and their causes, with terms such as “symptoms,” “side
effects,” “steroids,” “injections,” and “rejection reaction” being
commonly mentioned. The following is an example of such
posts:

I was prescribed steroid injections and am
experiencing side effects.

Topic 3: Examination and Diagnosis
Topic 3, accounting for 20.12% (24,991/124,211) of the
discussions, focused on kidney disease tests and diagnostic
content. Terms related to specific test items, such as “blood
pressure,” “creatinine,” and “hematuria,” as well as test methods
such as “tissue examination” and “blood test,” were particularly
frequent.

The following are examples of posts using those keywords:

My blood pressure was too low during a blood test.

Which is more important, creatinine levels or the
glomerular filtration rate?

In addition, discussions often included receiving a diagnosis
from a physician based on test results, with terms such as
“normal,” “management,” “outpatient,” “doctor,”
“maintenance,” and “current” appearing frequently. Examples
of those posts are shown as follows:
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I came for an outpatient consultation to review my
test results.

The doctor said that, as of now, my test results showed
normal creatinine levels and glomerular filtration
rate, but ongoing management will be necessary for
maintenance.

Topic 4: Disease Management
Topic 4, accounting for 11.67% (14,495/124,211) of the
discussions, focused on the management of kidney diseases,
including exercise, water intake, and dietary management. Major
keywords such as “exercise” and “weight” were prevalent in
exercise management discussions such as the following:

What exercises should I do to lose weight?

Keywords such as “water” and “urine volume” were commonly
observed in posts related to water intake management, such as
“How much water do dialysis patients typically consume?”

Keywords such as “food,” “snack,” “meal,” “diet,” “eat,”
“potassium,” and “control” were identified in the context of
dietary management. Examples of those posts are shown as
follows:

What are some high-calorie foods or snacks that don’t
strain the kidneys?

Is it okay to eat snacks after dialysis?

I’m following a low-protein, low-potassium diet. What
should I be cautious of when planning my meals?

Topic 5: Surgery for Dialysis
Topic 5, which accounted for 9.71% (12,061/124,211) of the
posts, focused on dialysis and predialysis procedures. Major
keywords such as “hemodialysis,” “peritoneal dialysis,”
“recommendation,” and “pain” were prevalent, with many
posters seeking advice on the reasons for selecting and
transitioning between the 2 types of dialysis. Examples of those
posts are shown as follows:

Give me a recommendation on whether I should
choose hemodialysis or peritoneal dialysis.

While undergoing hemodialysis, I experienced pain
as the pressure increased.

In addition, keywords such as “blood vessels,” “procedure,”
“surgical site,” “anesthesia,” “surgery,” “arteriovenous fistula,”
and “Seoul” frequently appeared in posts related to predialysis
surgery, including arteriovenous fistula creation or placement
surgery and peritoneal dialysis catheter insertion. The following
are some examples:

Can you recommend a good hospital in Seoul for
arteriovenous fistula surgery?

After an arteriovenous fistula surgery, my blood vessel
feels enlarged, and the surgical site is swollen. Is it
normal for the vessel to enlarge after the procedure?

Topic 6: Costs and Insurance
In topic 6, accounting for 9.03% (11,216/124,211) of the posts,
the users expressed significant concerns regarding financial and
insurance-related issues with respect to managing their health
conditions. The major keywords were “application,” “price,”
“registration,” “insurance,” and “benefits.” They appeared in
sentences such as the following:

What documents do I need to prepare for an insurance
application and reimbursement for costs?

How much compensation do patients undergoing
dialysis receive?

I am a kidney donor and have registered for
insurance. Can I claim insurance benefits?

Distribution of Topics Across the Boards
We analyzed the distribution of topics across different boards
to gain insights into the specific focus areas in each board
(Figure 5). Our analysis revealed that the Kidney Transplant
board had the highest concentration of posts related to the family
health and support topic and also showed a significant focus
on the medication and side effects topic. Of note was that the
Hemodialysis & Peritoneal Dialysis board had a higher
proportion of transplant-related posts than of dialysis-specific
ones. The Nephrotic Syndrome & Glomerulonephritis and
Proteinuria & Hematuria boards showed a high concentration
of posts related to the examination and diagnosis topic. The
Pediatric Kidney Disease board notably focused on the
medication and side effects topic, whereas the disease
management topic was particularly prominent in the
Hypertension & Diabetes board.
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Figure 5. Topic distribution per board. The intensity of the colors represents the frequency of a particular topic on a board, with darker shades indicating
a higher concentration of posts related to that topic. The topics are ordered from left to right in descending order of overall prevalence across all boards.
The boards are arranged from bottom to top in descending order of total post count.

Sentiment Analysis of the Kidney Disease Topics
Posts on each topic cluster were analyzed to determine their
sentiment, which was then categorized as positive, neutral, or
negative. The results indicated that posts on the medication and
side effects topic contained the highest proportion of negative
sentiments (Figure 6). This cluster often included discussions
about adverse reactions to prescribed medications, concerns
about the impact of other drugs on kidney health, and general
anxiety about the side effects of medications used to manage
kidney disease. The following are a few posts from the
community expressing these sentiments:

Since starting steroids, my eyes feel very dry, and my
legs feel heavy. Is this normal?

As a polycystic kidney patient, is it safe to be
prescribed medication for severe itching from a
dermatologist?

While many posts described challenges, some shared positive
experiences, such as temporary relief from side effects:

It was incredibly itchy and kept spreading, so I tried
applying various remedies. However, the neem oil I
bought from Homeplus yesterday had an immediate
effect on the itching.

Similarly, the surgery for dialysis and examination and
diagnosis topics mainly comprised posts with negative
sentiments. These posts often discussed difficulties with dialysis,
dissatisfaction with diagnostic outcomes related to kidney
disease, and other related issues. The following are some
examples from each topic:

I’m currently in my third year of peritoneal dialysis.
I’m not anemic, but I feel extremely dizzy. Does
anyone have any advice?

Last year, I was diagnosed with stage 4 polycystic
kidney disease, which was tough. Now, finding out
that my son has also inherited it makes it even harder.
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Figure 6. Sentiment analysis by topic—the distribution of positive, neutral, and negative sentiments across the 6 topics, demonstrating the varied
emotional responses within the community discussions.

Positive sentiments were observed when participants shared
their favorable test results:

Last December’s blood test was normal, and today’s
urine test also came back clean. I’m relieved but
daunted by the thought of restarting my diet
management.

The family health and support topic also comprised posts with
many negative sentiments, primarily expressing worries
regarding kidney transplantation among family members:

My sister is insisting on donating immediately, but
I’m too worried about her health.

However, alongside these concerns, high proportions of posts
about physical improvements after transplantation were also
notable among the positive sentiments:

It’s been three years since my simultaneous
pancreas-kidney transplant. I just tried a urine test
kit, and the results are good, which makes me happy.

I’m so happy to receive such warm hearts from
everyone who left comments. I sincerely thank both
the patient-commenters and the patient-readers.

While the disease management topic also had significant
negative sentiments, they were relatively fewer compared to
the negative sentiments in other topics. Negative posters often
expressed frustration with managing the disease or feeling
overwhelmed by uncertainties in disease management:

Managing my diet is the hardest part.

I really want to drink lots of water, but it’s sad that
I can’t.

In contrast, many posts inquiring about disease management
strategies were classified as expressing neutral sentiments:

Is it okay to eat wild mango jelly?

Does curry have a lot of potassium?

For lunch, I had boiled squid and shiitake mushrooms
fried with egg whites, enhanced by the flavorful
addition of perilla oil.

In the costs and insurance topic, negative and neutral sentiments
were expressed in similar proportions. Negative posts often
focused on concerns regarding delays or cost issues in insurance
paperwork, such as the following:

I applied for reimbursement of my cancer diagnosis
fee, but the review process is taking too long.

I currently have workplace group supplemental
insurance, but I’m worried about what will happen
after retirement.

Satisfaction with the health care system was occasionally noted:

Korea’s health insurance is exceptional, covering
both residential treatment and transplant surgery
costs.

In contrast, neutral posts mainly shared information regarding
the handling of costs or insurance, such as the following:

Today, when I visited the local district office, they
provided me with an informational leaflet regarding
the required documents for registering as a person
with kidney disease.

If my grade 2 renal impairment progresses to grade
5, what changes will occur in my benefits?

In-Depth Analysis of the Disease Management Topic
Given the complexity and importance of self-management for
patients with kidney disease, we conducted an extensive analysis
of the disease management topic. We carefully sorted the posts
in this category into 2 main groups: information sharing and
questions, as shown in Figure 7. We used an ELECTRA-based
model to further categorize the questions into 6 specific
subtopics. This process allowed us to qualitatively examine
which issues were being actively discussed. We also analyzed
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the sentiments associated with each specific subtopic, which
was important for determining which subtopics were causing

more difficulties for the patients (Figure 8).

Figure 7. Subtopics in the disease management topic.

The number of posts under the questions category was >4 times
higher than that of posts under information sharing (Figures 7
and 8). The information sharing category included valuable
resources such as Recommended information for post-transplant
patients and Nephrotic syndrome management methods
extracted from the Korean Dietetic Association. Most posts in
the questions category were related to dietary management
(Figure 7), and these subtopics also comprised posts with more
negative sentiments (Figure 8). Specifically, 29.5%
(4276/14,495) of the inquiries were about the safety of specific
foods, 20% (2899/14,495) sought guidance on dietary
management strategies, and 10.9% (1580/14,495) requested
dietary recommendations. Examples of inquiries about the safety
of specific foods included the following:

Can I eat ginger if I have diabetes or kidney disease?

Are low-sodium salt and low-sodium soy sauce sold
in stores okay?

Examples of inquiries seeking guidance on dietary management
strategies included the following:

How should a single working person manage their
weekday diet?

How should I manage my diet for proteinuria?

Examples of inquiries requesting dietary recommendations
included the following:

Can you recommend low-potassium foods?

Other popular subtopics included water intake management
(1145/14,495, 9%), weight management (1015/14,495, 7%),
and exercise management (971/14,495, 6.7%). Examples of
these questions included the following:

Is it okay to do high-intensity exercises like CrossFit
if I have polycystic kidney disease?

What should I do if my weight keeps dropping?

How many liters of water do you drink per day?

J Med Internet Res 2025 | vol. 27 | e64838 | p. 11https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 8. Sentiment analysis by disease management subtopic—the distribution of positive, neutral, and negative sentiments across the 6 subtopics,
demonstrating the varied emotional responses within the disease management topic.

Discussion

Principal Findings
Our study findings provide valuable insights into the concerns
and challenges faced by patients with different kidney diseases
and conditions. The analysis of online community discussions
revealed several key points with important implications for
patient care, education, and support.

Impact of the COVID-19 Pandemic
The analysis revealed a significant increase in community
activity during the COVID-19 pandemic. This observed increase
underscores the heightened health concerns and information
needs of patients with CKD during this period. This finding
aligns with research highlighting the increased vulnerability of
patients with CKD to COVID-19 complications [50-52] and
emphasizes the importance of online communities as sources
of support and information during health crises.

Topic Distribution and Varied Information Needs Across
Disease Stages
Our analysis identified six main discussion topics in the kidney
disease community: (1) family health and support, focusing on
concerns surrounding kidney donation among family members
and posttransplantation management; (2) medication and side
effects, where conversations centered on medication
administration methods and the associated side effects; (3) tests
and diagnostics, where results of blood tests and tissue
examinations were predominantly discussed; (4) disease
management, which involved advice and shared experiences
related to exercise, diet, and fluid intake; (5) surgery for dialysis,
which addressed dialysis methods and surgical procedures; and
(6) costs and insurance, covering financial burdens related to
managing kidney disease and insurance issues.

Our findings demonstrate distinct differences in patient concerns
and priorities across various stages of kidney disease.
Early-stage patients, as evidenced by discussions on the
Nephrotic Syndrome & Glomerulonephritis and Proteinuria &
Hematuria boards, primarily focused on examinations and
diagnoses. These discussions often included inquiries about test
results, such as creatinine levels and glomerular filtration rates,
as well as clarifications on diagnostic procedures. This reflects
a strong emphasis on understanding their condition and its
implications. This aligns with prior work that emphasizes the
importance of initial diagnostic understanding in shaping
early-stage patient behaviors [53,54].

As the disease progresses, the focus shifts to managing daily
life with kidney disease. On the Chronic Kidney Failure board,
discussions centered on dietary restrictions, medication
adherence, and emotional coping strategies. These findings
align with qualitative studies that highlight the barriers to and
facilitators of self-management, emphasizing that managing
diet, medication regimens, and psychological well-being are
critical yet challenging [55,56].

In the later stages of kidney disease, particularly for patients
undergoing dialysis, discussions about transplantation became
more prominent. On the Hemodialysis & Peritoneal Dialysis
board, many patients compared dialysis methods and sought
advice on the transplantation process. These findings underscore
the transitional nature of this stage as patients undergoing
dialysis often consider or prepare for transplantation. Previous
research has similarly highlighted the psychological and
logistical complexities associated with the transition from
dialysis to transplantation [56].

For recipients of transplants, the focus shifted to challenges
unique to posttransplantation life. Posts on the Kidney
Transplant board were dominated by topics related to family
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health and support as well as medication and side effects. These
discussions reflect the complex challenges faced by recipients
of transplants, including adherence to strict medication regimens,
management of side effects, and navigation of relationships
with family members who may have been donors. This aligns
with previous qualitative research highlighting the importance
of social support, effective communication, and
self-management strategies in facilitating successful
posttransplant adaptation [56]. Posts also revealed emotional
and relational challenges as recipients of transplants grappled
with their roles within family dynamics and the impact of their
health on loved ones.

In addition to these stage-specific concerns, our analysis
highlighted challenges faced by patients with comorbidities and
special populations. The Hypertension & Diabetes board
prominently featured the disease management topic,
underscoring the added complexity of simultaneously managing
multiple chronic conditions. The findings emphasize the need
for integrated care approaches that address the interplay between
kidney disease and common comorbidities [57,58]. The Pediatric
Kidney Disease board’s notable focus on the medication and
side effects topic reflected the heightened concern about
treatment impacts on children. This underscores the importance
of providing tailored support and education to meet the specific
needs of these populations.

By examining shifts in patient priorities and concerns, our
analysis offers valuable insights into the evolving challenges
faced by patients with kidney disease at different stages of their
journey. These findings underscore the importance of
stage-specific, patient-centered approaches in clinical care and
support services.

Emotional Challenges and Support
The sentiment analysis revealed that discussions about
medication side effects elicited the most negative emotions.
The results identified particularly high levels of negative
emotions in the topics of medication and side effects and surgery
for dialysis. This underscores the difficulties that patients with
kidney disease face regarding pain management as pain is a
significant issue for these patients and significantly impacts
their quality of life. Pharmacological changes associated with
kidney disease increase the risk of side effects from pain
medications, complicating pain management [59,60].
Specifically, >58% of patients undergoing dialysis experience
pain, with 49% rating it as moderate to severe [61]. Medications
typically need to be taken in the long term, causing ongoing
concerns about side effects, which can lead to heightened
negative emotions. Similarly, posts on the surgery for dialysis
topic expressed negative emotions as patients began an indefinite
period of dialysis.

The family health and support topic showed a mix of negative
sentiments. Negative sentiments regarding kidney transplants
and their impact on families were also prevalent, consistent with
studies showing that both recipients of transplants and their
families experience significant stress and concerns [62].
However, successful kidney transplants are associated with
improved health outcomes and increased life satisfaction, as
indicated by the relatively higher proportion of positive

sentiments in posts on this subtopic [63,64]. Thus, kidney
transplantation, meaning the end of long-term dialysis and
dietary restrictions, which can allow patients to return to a more
normal lifestyle, can increase positive sentiments.

Financial Concerns
The emergence of costs and insurance as a significant topic
indicates that financial burden is a major concern for patients
with kidney disease. This finding is consistent with previous
research highlighting the economic challenges faced by patients
with kidney disease and their families, especially those with
limited financial resources [65]. The economic strain of
managing CKD encompasses expenses for medical supplies,
specialized diets, and transportation to medical appointments.
These challenges are exacerbated by various factors, including
increased costs during hospital stays for transplantation;
additional expenses due to delayed graft function, which can
cost an additional average of US $18,000 [66]; and the need for
multiple dialysis sessions. The severity of the kidney condition
typically correlates with the magnitude of the financial impact
[65-67].

The prolonged nature of kidney disease often makes it
challenging for patients to maintain stable employment, further
contributing to their financial difficulties. The strain of managing
a long-term illness can lead to interruptions in careers, thereby
increasing economic hardships for both patients and their
families. Many patients and caregivers report reduced work
hours or job loss, leading to further financial strain [68,69]. The
financial burden varies between different countries due to
differences in local health care systems, yet the impact on work
hours and productivity is universally challenging [70].

Disease Management Challenges
Consistent with previous research highlighting the role of online
communities in providing a platform for individuals to share
information, experiences, and support regarding health issues
[71-73], our study found significant engagement in the disease
management topic. Posts related to disease management often
included sharing daily experiences and asking for advice,
particularly about dietary management, which appeared more
frequently compared to exercise, fluid intake, and weight
management. Previous studies [58,73-75] have identified dietary
management as one of the most challenging self-care tasks for
patients with kidney disease. The dietary regimen for patients
with kidney disease is complex and varies based on the stage
of kidney disease or remaining kidney function, necessitating
comprehensive management. Individual differences in taste,
including a preference for salty food, pose another challenge
for managing the disease.

Patients with comorbid conditions such as obesity or diabetes
experience additional challenges in disease management [57,58].
Because dietary management is different for different kidney
diseases, the question of whether a food item is acceptable for
their condition was the most popular among the dietary
management questions. This highlights the need for precise and
tailored patient education regarding disease management from
health care providers.
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Comparison With Prior Work
Despite the active discussions in kidney disease communities,
a notable paucity of research analyzing these communities exists.
To our knowledge, the only study that has previously analyzed
a kidney disease community focused on the National Kidney
Foundation’s online community for CKD [73]. However, this
study only qualitatively analyzed approximately 20,000 posts
without using topic modeling techniques. In contrast, our study
used text mining methods to analyze a larger dataset, capturing
more comprehensive insights into the perspectives prevalent in
kidney disease communities. Another key advantage of our
study was the ability to analyze posts based on disease state,
which was not possible in the National Kidney Foundation’s
online community due to the lack of separate boards for different
disease states. The previous study did not conduct a sentiment
analysis either.

Other studies exploring the challenges faced by patients with
kidney disease have relied on surveys or interviews [67,76].
Analyzing online communities offers practical and voluntary
insights into consumer sentiment [77], as highlighted by
previous studies [78,79]. Our approach captured a more
mainstream perspective due to the vast amount of user-generated
content available on the web over extended periods [79].
Traditional survey methods are limited by resource constraints
in analyzing data within specific spatial and temporal
boundaries. In contrast, diverse individuals contribute extensive
posts on web-based platforms, making text mining particularly
valuable for the qualitative analysis of such large datasets.

Our findings resonate with the themes identified in previous
studies. For instance, previous studies [73,76] have highlighted
themes related to managing CKD and symptoms, medical tests
and results, and navigating health care and clinical needs,
which translated to medication and side effects, tests and
diagnostics, and disease management in our study. In addition,
family health and support and dialysis surgery have been
similarly categorized as themes such as considering dialysis
and family and transplantation, reflecting the dynamics of CKD
status. Support on the forum, a significant theme in previous
research [73], was classified in our study as sharing information
within disease management, emphasizing the role of information
exchange and communication in disease management.

Limitations
While our study provides valuable insights into the discussions
and challenges in online kidney disease communities, it is not
without limitations.

First, the data were limited to posts from the KidneyCafe
community, which may not represent all patients with kidney
disease. Individuals who do not actively participate in online
communities—due to factors such as digital literacy, access to
technology, or personal preferences—were likely
underrepresented. This limitation may particularly affect
perspectives from older adults and individuals in
socioeconomically disadvantaged groups. In addition, the
specific context of Korean patients with kidney disease, such
as differences in race, lifestyle, economic status, diet, and health
care systems, may not be fully generalizable to other countries.

These factors play a crucial role in shaping patient experiences
and discussions. Conducting comparative analyses that use data
from various web-based platforms and formal health care
databases can offer a more thorough understanding of how
health care systems and societal attitudes affect patient
conversations. Furthermore, cross-platform comparisons would
help validate our findings and reveal any potential biases specific
to certain platforms in patient narratives. Expanding future
studies to encompass diverse communities and geographical
regions would improve the generalizability and
comprehensiveness of our findings, providing deeper insights
into the experiences and needs of patients with kidney disease
worldwide.

Second, while the topic modeling method (LDA) was effective
in extracting main topics, it does not inherently determine the
optimal number of topics and may not fully capture semantic
relationships between topics. The ELECTRA model, while
efficient for our classification tasks, could benefit from
domain-specific pretraining on medical corpora to enhance its
performance on health-related text. These methodological
constraints may limit the depth and precision of the topic
modeling and classification results.

Third, the manual annotation process for classifying question
posts related to disease management achieved substantial
interrater agreement (Cohen κ coefficient of 0.77). However,
the potential for bias cannot be entirely ruled out. To mitigate
this, clear and detailed annotation guidelines were developed
and thoroughly discussed by all annotators before the process
began. Regular discussions were held to resolve disagreements
and ensure consistency in interpretations, considering additional
context from posts when necessary to reach consensus. While
these measures contributed to the high interrater reliability
observed, the limited number of annotators may have introduced
some residual bias.

Fourth, the Naver CLOVA Sentiment platform’s BERT-based
analysis provides significant advantages for Korean text
analysis, particularly its ability to accurately interpret nuanced,
context-dependent expressions in kidney disease discussions.
However, this approach also has its limitations. Domain-specific
lexicon-based methods, widely used in English-language
sentiment analysis, provide greater transparency by enabling
researchers to trace sentiment classifications back to specific
words or phrases [80-82]. These methods have demonstrated
effectiveness and explainability in both medical [80,81] and
public health research [82], achieving meaningful results.
However, their application to Korean-language analysis is
constrained by the limited scale and domain-specific coverage
of existing Korean sentiment lexicons [83]. This limitation
highlights the trade-offs inherent in our methodology—while
the BERT-based approach effectively captures contextual
nuances, it is less interpretable compared to lexicon-based
methods. In addition, the Naver CLOVA Sentiment platform’s
computational intensity and token limit constraints may restrict
its ability to process longer posts comprehensively. These
choices reflect our decision to prioritize accuracy in contextual
understanding, which was crucial for analyzing complex and
nuanced patient discussions in Korean medical contexts.
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Future research could address these limitations by incorporating
data from multiple online communities, formal health care
databases, and private discussions through surveys or interviews.
Combining qualitative and quantitative methods, such as
incorporating expert review processes or using correlated topic
models, could further refine topic selection and analysis.
Expanding the scope to include diverse communities from
different countries would provide broader perspectives,
enhancing the comprehensiveness and generalizability of the
findings. These efforts would contribute to a deeper
understanding of the experiences and needs of patients with
kidney disease across varied contexts.

Clinical Practice Implications
The findings of this study have important implications for
clinical practice, emphasizing the crucial role that health care
providers play in addressing the emotional concerns and
information needs of patients with kidney disease, as is
prominently reflected in web-based discussions [84].

The high prevalence of negative sentiments in posts about
medication side effects and dialysis surgery underscores the
need for health care providers to proactively address patients’
fears and anxieties. Strategies may include providing detailed
explanations of what to expect during treatments, offering
practical coping mechanisms, and regularly monitoring patients’
emotional well-being. Research indicates that such proactive
support can enhance treatment adherence and improve overall
clinical outcomes [85].

Our findings underscore the necessity for clearer and more
consistent dietary recommendations as diet-related inquiries
dominated the disease management topic. Dietary adherence is
particularly challenging for patients with kidney disease due to

the complexity of nutritional restrictions and their impact on
daily life [86]. Patients often express confusion and frustration
with conflicting or vague dietary advice, which hinders effective
disease management. Health care providers should prioritize
offering patient-specific, practical, and easy-to-understand
dietary recommendations tailored to the disease stage,
comorbidities, and individual preferences. Personalized dietary
counseling has been shown to improve adherence and clinical
outcomes [87]. Regular follow-up consultations are essential
for adjusting these recommendations based on patients’
experiences and evolving health needs.

In addition, posts expressing frustration, confusion, or anxiety
underscore the importance of empathetic communication and
psychosocial support from health care providers. Integrating
emotional support into routine care can effectively address these
concerns. By fostering empathetic patient-provider relationships
and offering clear, actionable guidance on disease
management—especially regarding diet—health care providers
can empower patients to actively participate in their care,
ultimately improving their quality of life.

Conclusions
Our study offers an in-depth analysis of web-based discussions
among patients with kidney disease, highlighting key concerns
and informational needs. The findings underscore the importance
of online communities in providing support and education to
patients and caregivers. These insights can inform health care
providers and policy makers when developing targeted
interventions to address the specific needs of patients with
kidney disease. Precise and tailored patient education regarding
disease management from health care providers is clearly needed
and can be significantly enhanced through the insights gathered
from online community discussions.

Acknowledgments
This work was supported by the Korea Institute of Planning and Evaluation for Technology in Food, Agriculture, and Forestry
through the High Value-Added Food Technology Development Program funded by the Ministry of Agriculture, Food, and Rural
Affairs (grant 321029-05).

Data Availability
The anonymized dataset and analysis scripts used in this study are available upon reasonable request to the corresponding author.

Authors' Contributions
HJH contributed to conceptualization, data curation, formal analysis, and writing—original draft. NRK contributed to
conceptualization and investigation. JYY was involved in investigation. HRR participated in investigation. SYK contributed to
conceptualization. JHYP was responsible for writing—review and editing. KWL provided supervision and acquired funding.

Conflicts of Interest
None declared.

References

1. Ronco C, Bellomo R, Kellum JA. Acute kidney injury. The Lancet. Nov 2019;394(10212):1949-1964. [doi:
10.1016/s0140-6736(19)32563-2]

2. Romagnani P, Remuzzi G, Glassock R, Levin A, Jager KJ, Tonelli M, et al. Chronic kidney disease. Nat Rev Dis Primers.
Nov 23, 2017;3:17088. [doi: 10.1038/nrdp.2017.88] [Medline: 29168475]

3. Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease. Lancet. Mar 25, 2017;389(10075):1238-1252.
[doi: 10.1016/S0140-6736(16)32064-5] [Medline: 27887750]

J Med Internet Res 2025 | vol. 27 | e64838 | p. 15https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/s0140-6736(19)32563-2
http://dx.doi.org/10.1038/nrdp.2017.88
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29168475&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(16)32064-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27887750&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Lv JC, Zhang LX. Prevalence and disease burden of chronic kidney disease. Adv Exp Med Biol. 2019;1165:3-15. [doi:
10.1007/978-981-13-8871-2_1] [Medline: 31399958]

5. Bello AK, Levin A, Tonelli M, Okpechi IG, Feehally J, Harris D, et al. Assessment of global kidney health care status.
JAMA. May 09, 2017;317(18):1864-1881. [FREE Full text] [doi: 10.1001/jama.2017.4046] [Medline: 28430830]

6. James G, Nyman E, Fitz-Randolph M, Niklasson A, Hedman K, Hedberg J, et al. Characteristics, symptom severity, and
experiences of patients reporting chronic kidney disease in the PatientsLikeMe online health community: retrospective and
qualitative study. J Med Internet Res. Jul 15, 2020;22(7):e18548. [FREE Full text] [doi: 10.2196/18548] [Medline: 32673242]

7. Ricardo AC, Anderson CA, Yang W, Zhang X, Fischer MJ, Dember LM, et al. Healthy lifestyle and risk of kidney disease
progression, atherosclerotic events, and death in CKD: findings from the Chronic Renal Insufficiency Cohort (CRIC) Study.
Am J Kidney Dis. Mar 2015;65(3):412-424. [FREE Full text] [doi: 10.1053/j.ajkd.2014.09.016] [Medline: 25458663]

8. Tran WC, Huynh D, Chan T, Chesla CA, Park M. Understanding barriers to medication, dietary, and lifestyle treatments
prescribed in polycystic kidney disease. BMC Nephrol. Jul 05, 2017;18(1):214. [FREE Full text] [doi:
10.1186/s12882-017-0641-3] [Medline: 28679364]

9. Chen YY, Li CM, Liang JC, Tsai CC. Health information obtained from the internet and changes in medical decision
making: questionnaire development and cross-sectional survey. J Med Internet Res. Feb 12, 2018;20(2):e47. [FREE Full
text] [doi: 10.2196/jmir.9370] [Medline: 29434017]

10. Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new dimension of health care: systematic review
of the uses, benefits, and limitations of social media for health communication. J Med Internet Res. Apr 23, 2013;15(4):e85.
[FREE Full text] [doi: 10.2196/jmir.1933] [Medline: 23615206]

11. Zhang S, Bantum EO, Owen J, Bakken S, Elhadad N. Online cancer communities as informatics intervention for social
support: conceptualization, characterization, and impact. J Am Med Inform Assoc. Mar 01, 2017;24(2):451-459. [FREE
Full text] [doi: 10.1093/jamia/ocw093] [Medline: 27402140]

12. Chen J, Wang Y. Social media use for health purposes: systematic review. J Med Internet Res. May 12, 2021;23(5):e17917.
[FREE Full text] [doi: 10.2196/17917] [Medline: 33978589]

13. de Angelis G, Wells GA, Davies B, King J, Shallwani SM, McEwan J, et al. The use of social media among health
professionals to facilitate chronic disease self-management with their patients: a systematic review. Digit Health.
2018;4:2055207618771416. [FREE Full text] [doi: 10.1177/2055207618771416] [Medline: 29942633]

14. Kim HS, Jeong YJ, Baik SJ, Yang SJ, Kim TM, Kim H, et al. Social networking services-based communicative care for
patients with diabetes mellitus in Korea. Appl Clin Inform. Sep 28, 2016;7(3):899-911. [FREE Full text] [doi:
10.4338/ACI-2016-06-RA-0088] [Medline: 27679839]

15. Kang E, Ju H, Kim S, Choi J. Contents analysis of thyroid cancer-related information uploaded to YouTube by physicians
in Korea: endorsing thyroid cancer screening, potentially leading to overdiagnosis. BMC Public Health. Apr 02,
2024;24(1):942. [FREE Full text] [doi: 10.1186/s12889-024-18403-2] [Medline: 38566004]

16. Jo W, Kim Y, Seo M, Lee N, Park J. Online information analysis on pancreatic cancer in Korea using structural topic model.
Sci Rep. Jun 23, 2022;12(1):10622. [FREE Full text] [doi: 10.1038/s41598-022-14506-1] [Medline: 35739151]

17. Yu JE, Ko KJ, Kim JY. Public perceptions of enuresis: insights from online communities in South Korea and the United
States. Int Neurourol J. Sep 2024;28(3):239-249. [FREE Full text] [doi: 10.5213/inj.2448318.159] [Medline: 39363415]

18. Hao T, Huang Z, Liang L, Weng H, Tang B. Health natural language processing: methodology development and applications.
JMIR Med Inform. Oct 21, 2021;9(10):e23898. [FREE Full text] [doi: 10.2196/23898] [Medline: 34673533]

19. Elbattah M, Arnaud É, Gignon M, Dequen G. The role of text analytics in healthcare: a review of recent developments and
applications. In: Proceedings of the 14th International Joint Conference on Biomedical Engineering Systems and Technologies
- Scale-IT-Up. 2021. Presented at: BIOSTEC 2021; February 11-13, 2021; Virtual event. [doi: 10.5220/0010414508250832]

20. Kidney disease patients' group. KidneyCafe. URL: https://cafe.naver.com/tlswkd [accessed 2023-04-20]
21. Park EL, Cho S. KoNLPy: Korean natural language processing in Python. In: Proceedings of the 26th Annual Conference

on Human & Cognitive Language Technology. 2014. Presented at: HCLT 2014; October 10-11, 2014; ChunCheon, Korea.
URL: https://koreascience.kr/article/CFKO201408355727285.page

22. Park S, Han S, Kim J, Molaie MM, Vu HD, Singh K, et al. COVID-19 discourse on Twitter in four Asian countries: case
study of risk communication. J Med Internet Res. Mar 16, 2021;23(3):e23272. [FREE Full text] [doi: 10.2196/23272]
[Medline: 33684054]

23. Blei DM, Ng AY, Jordan MI. Latent Dirichlet allocation. J Mach Learn Res. 2003;3:993-1022. [FREE Full text]
24. Jelodar H, Wang Y, Yuan C, Feng X, Jiang X, Li Y, et al. Latent Dirichlet allocation (LDA) and topic modeling: models,

applications, a survey. Multimed Tools Appl. Nov 28, 2018;78(11):15169-15211. [doi: 10.1007/s11042-018-6894-4]
25. Chen Z, Mukherjee A, Liu B, Hsu M, Castellanos M, Ghosh R. Discovering coherent topics using general knowledge. In:

Proceedings of the 22nd ACM International Conference on Information & Knowledge Management. 2013. Presented at:
CIKM '13; October 27-November 1, 2013; San Francisco, CA. [doi: 10.1145/2505515.2505519]

26. Stevens K, Kegelmeyer P, Andrzejewski D, Buttler D. Exploring topic coherence over many models and many topics. In:
Proceedings of the 2012 Joint Conference on Empirical Methods in Natural Language Processing and Computational
Natural Language Learning. 2012. Presented at: EMNLP-CoNLL '12; July 12-14, 2012; Jeju Island, Korea. URL: https:/
/aclanthology.org/D12-1087/

J Med Internet Res 2025 | vol. 27 | e64838 | p. 16https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1007/978-981-13-8871-2_1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31399958&dopt=Abstract
https://europepmc.org/abstract/MED/28430830
http://dx.doi.org/10.1001/jama.2017.4046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28430830&dopt=Abstract
https://www.jmir.org/2020/7/e18548/
http://dx.doi.org/10.2196/18548
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32673242&dopt=Abstract
https://europepmc.org/abstract/MED/25458663
http://dx.doi.org/10.1053/j.ajkd.2014.09.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25458663&dopt=Abstract
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-017-0641-3
http://dx.doi.org/10.1186/s12882-017-0641-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28679364&dopt=Abstract
https://www.jmir.org/2018/2/e47/
https://www.jmir.org/2018/2/e47/
http://dx.doi.org/10.2196/jmir.9370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29434017&dopt=Abstract
https://www.jmir.org/2013/4/e85/
http://dx.doi.org/10.2196/jmir.1933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23615206&dopt=Abstract
https://europepmc.org/abstract/MED/27402140
https://europepmc.org/abstract/MED/27402140
http://dx.doi.org/10.1093/jamia/ocw093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27402140&dopt=Abstract
https://www.jmir.org/2021/5/e17917/
http://dx.doi.org/10.2196/17917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33978589&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2055207618771416?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207618771416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29942633&dopt=Abstract
https://europepmc.org/abstract/MED/27679839
http://dx.doi.org/10.4338/ACI-2016-06-RA-0088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27679839&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-024-18403-2
http://dx.doi.org/10.1186/s12889-024-18403-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38566004&dopt=Abstract
https://doi.org/10.1038/s41598-022-14506-1
http://dx.doi.org/10.1038/s41598-022-14506-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35739151&dopt=Abstract
https://dx.doi.org/10.5213/inj.2448318.159
http://dx.doi.org/10.5213/inj.2448318.159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39363415&dopt=Abstract
https://medinform.jmir.org/2021/10/e23898/
http://dx.doi.org/10.2196/23898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34673533&dopt=Abstract
http://dx.doi.org/10.5220/0010414508250832
https://cafe.naver.com/tlswkd
https://koreascience.kr/article/CFKO201408355727285.page
https://www.jmir.org/2021/3/e23272/
http://dx.doi.org/10.2196/23272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33684054&dopt=Abstract
https://www.jmlr.org/papers/volume3/blei03a/blei03a.pdf
http://dx.doi.org/10.1007/s11042-018-6894-4
http://dx.doi.org/10.1145/2505515.2505519
https://aclanthology.org/D12-1087/
https://aclanthology.org/D12-1087/
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Danesh F, Dastani M, Ghorbani M. Retrospective and prospective approaches of coronavirus publications in the last
half-century: a latent Dirichlet allocation analysis. Library Hi Tech. Apr 01, 2021;39(3):855-872. [doi:
10.1108/LHT-09-2020-0216]

28. Yeruva VK, Junaid S, Lee Y. Contextual word embeddings and topic modeling in healthy dieting and obesity. J Healthc
Inform Res. Jun 10, 2019;3(2):159-183. [FREE Full text] [doi: 10.1007/s41666-019-00052-5] [Medline: 35415426]

29. Batool A, Byun YC. Enhanced sentiment analysis and topic modeling during the pandemic using automated latent Dirichlet
allocation. IEEE Access. 2024;12:81206-81220. [doi: 10.1109/access.2024.3411717]

30. Duraivel S, Lavanya L, Augustine A. Understanding vaccine hesitancy with application of latent Dirichlet allocation to
Reddit Corpora. Ind J Sci Technol. Oct 7, 2022;15(37):1868-1875. [doi: 10.17485/ijst/v15i37.687]

31. Min KB, Song SH, Min JY. Topic modeling of social networking service data on occupational accidents in Korea: latent
Dirichlet allocation analysis. J Med Internet Res. Aug 13, 2020;22(8):e19222. [FREE Full text] [doi: 10.2196/19222]
[Medline: 32663156]

32. Li Z, Wu X, Xu L, Liu M, Huang C. Hot topic recognition of health rumors based on anti-rumor articles on the WeChat
official account platform: topic modeling. J Med Internet Res. Sep 21, 2023;25:e45019. [FREE Full text] [doi: 10.2196/45019]
[Medline: 37733396]

33. Lyu JC, Han EL, Luli GK. COVID-19 vaccine-related discussion on Twitter: topic modeling and sentiment analysis. J Med
Internet Res. Jun 29, 2021;23(6):e24435. [FREE Full text] [doi: 10.2196/24435] [Medline: 34115608]

34. Hagen L. Content analysis of e-petitions with topic modeling: how to train and evaluate LDA models? Inf Process Manag.
Nov 2018;54(6):1292-1307. [doi: 10.1016/j.ipm.2018.05.006]

35. Janmohamed K, Soale AN, Forastiere L, Tang W, Sha Y, Demant J, et al. Intersection of the web-based vaping narrative
with COVID-19: topic modeling study. J Med Internet Res. Oct 30, 2020;22(10):e21743. [FREE Full text] [doi:
10.2196/21743] [Medline: 33001829]

36. Yoo R, Kim SY, Kim DH, Kim J, Jeon YJ, Park JH, et al. Exploring the nexus between food and veg*n lifestyle via text
mining-based online community analytics. Food Qual Prefer. Mar 2023;104:104714. [doi: 10.1016/j.foodqual.2022.104714]

37. Zhang L, Wang S, Liu B. Deep learning for sentiment analysis: a survey. WIREs Data Mining Knowl Discov.
2018;8(4):e1253. [doi: 10.1002/widm.1253]

38. Devlin J, Chang MW, Lee K, Toutanova K. BERT: pre-training of deep bidirectional transformers for language understanding.
arXiv. Preprint posted online on October 11, 2018. 2025. [FREE Full text]

39. Kim S, An M, Lee H, Kang J. Materiality-based online complaint classification: an analytical framework for efficient public
service using text mining. ICIC Express Lett. 2024;15(1):51-60. [FREE Full text]

40. Hur J, Yang J. South Korean newspaper coverage of Yemeni refugees: analysis of topics and sentiments using machine
learning techniques. Asian J Commun. Sep 13, 2023;34(1):57-72. [FREE Full text] [doi: 10.1080/01292986.2023.2257230]

41. Kum J, Jung S, Lee M. The effect of eye contact in multi-party conversations with virtual humans and mitigating the Mona
Lisa effect. Electronics. Jan 19, 2024;13(2):430. [doi: 10.3390/electronics13020430]

42. Yang K. Transformer-based Korean pretrained language models: a survey on three years of progress. arXiv. Preprint posted
online on November 25, 2021. 2025. [FREE Full text] [doi: 10.48550/arXiv.2112.03014]

43. Clark K, Luong MT, Le QV, Manning CD. ELECTRA: pre-training text encoders as discriminators rather than generators.
arXiv. Preprint posted online on March 23, 2020. [doi: 10.48550/arXiv.2003.10555]

44. Code of Federal Regulations: Additional Protections for Children Involved as Subjects in Research. U.S. Department of
Health and Human Services. Jun 19, 2018. URL: https://www.hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/
common-rule-subpart-d/index.html#46.404

45. Ni C, Song Q, Malin B, Song L, Commiskey P, Stratton L, et al. Examining online behaviors of adult-child and spousal
caregivers for people living with Alzheimer disease or related dementias: comparative study in an open online community.
J Med Internet Res. Nov 17, 2023;25:e48193. [FREE Full text] [doi: 10.2196/48193] [Medline: 37976095]

46. Kong D, Chen A, Zhang J, Xiang X, Lou WQ, Kwok T, et al. Public discourse and sentiment toward dementia on Chinese
social media: machine learning analysis of Weibo posts. J Med Internet Res. Sep 02, 2022;24(9):e39805. [FREE Full text]
[doi: 10.2196/39805] [Medline: 36053565]

47. Roh GH, Lee S, Kim JY, Lee S. SNSMiner_VAC: analyzing vaccination based on social network service data for safety
surveillance. Expert Syst Appl. Dec 2024;255:124684. [doi: 10.1016/j.eswa.2024.124684]

48. Kim NR, Hong SG. Text mining for the evaluation of public services: the case of a public bike-sharing system. Serv Bus.
Preprint posted online June 30, 2020. [doi: 10.1007/s11628-020-00419-4]

49. Jung HS, Yoon HH, Song MK. A study on dining-out trends using big data: focusing on changes since COVID-19.
Sustainability. Preprint posted online October 18, 2021. [doi: 10.3390/su132011480]

50. Weiss A, Hendrickx R, Stensgaard E, Jellingsø M, Sommer MO. Kidney transplant and dialysis patients remain at increased
risk for succumbing to COVID-19. Transplantation. May 01, 2023;107(5):1136-1138. [FREE Full text] [doi:
10.1097/TP.0000000000004462] [Medline: 36584380]

51. Trbojevic-Stankovic J, Marjanović Z. #4153 Outcomes of COVID-19 infection among maintenance hemodialysis patients
– experience from the first COVID-19 hospital in Serbia. Nephrol Dial Transplant. Jun 2023;38(Supplement_1). [doi:
10.1093/ndt/gfad063c_4153]

J Med Internet Res 2025 | vol. 27 | e64838 | p. 17https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1108/LHT-09-2020-0216
https://europepmc.org/abstract/MED/35415426
http://dx.doi.org/10.1007/s41666-019-00052-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35415426&dopt=Abstract
http://dx.doi.org/10.1109/access.2024.3411717
http://dx.doi.org/10.17485/ijst/v15i37.687
https://www.jmir.org/2020/8/e19222/
http://dx.doi.org/10.2196/19222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32663156&dopt=Abstract
https://www.jmir.org/2023//e45019/
http://dx.doi.org/10.2196/45019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37733396&dopt=Abstract
https://www.jmir.org/2021/6/e24435/
http://dx.doi.org/10.2196/24435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34115608&dopt=Abstract
http://dx.doi.org/10.1016/j.ipm.2018.05.006
https://www.jmir.org/2020/10/e21743/
http://dx.doi.org/10.2196/21743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33001829&dopt=Abstract
http://dx.doi.org/10.1016/j.foodqual.2022.104714
http://dx.doi.org/10.1002/widm.1253
https://arxiv.org/abs/1810.04805
http://www.icicelb.org/ellb/contents/2024/1/elb-15-01-07.pdf
http://www.icicelb.org/ellb/contents/2024/1/elb-15-01-07.pdf
http://dx.doi.org/10.1080/01292986.2023.2257230
http://dx.doi.org/10.3390/electronics13020430
https://arxiv.org/abs/2112.03014
http://dx.doi.org/10.48550/arXiv.2112.03014
http://dx.doi.org/10.48550/arXiv.2003.10555
https://www.hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/common-rule-subpart-d/index.html#46.404
https://www.hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/common-rule-subpart-d/index.html#46.404
https://www.jmir.org/2023//e48193/
http://dx.doi.org/10.2196/48193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37976095&dopt=Abstract
https://www.jmir.org/2022/9/e39805/
http://dx.doi.org/10.2196/39805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36053565&dopt=Abstract
http://dx.doi.org/10.1016/j.eswa.2024.124684
http://dx.doi.org/10.1007/s11628-020-00419-4
http://dx.doi.org/10.3390/su132011480
https://europepmc.org/abstract/MED/36584380
http://dx.doi.org/10.1097/TP.0000000000004462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36584380&dopt=Abstract
http://dx.doi.org/10.1093/ndt/gfad063c_4153
http://www.w3.org/Style/XSL
http://www.renderx.com/


52. Silberzweig J, Wu S, Sinclair M, Watson T, Welder N, Concepcion D, et al. Response to COVID-19: the outpatient dialysis
setting. Clin J Am Soc Nephrol. Jan 30, 2023;18(7):949-952. [doi: 10.2215/cjn.0000000000000091]

53. Levey AS, Coresh J. Chronic kidney disease. The Lancet. Jan 2012;379(9811):165-180. [doi:
10.1016/s0140-6736(11)60178-5]

54. Jamieson NJ, Hanson CS, Josephson MA, Gordon EJ, Craig JC, Halleck F, et al. Motivations, challenges, and attitudes to
self-management in kidney transplant recipients: a systematic review of qualitative studies. Am J Kidney Dis. Mar
2016;67(3):461-478. [doi: 10.1053/j.ajkd.2015.07.030] [Medline: 26372087]

55. Cardol CK, Meuleman Y, van Middendorp H, van der Boog PJ, Hilbrands LB, Navis G, et al. Psychological distress and
self-management in CKD: a cross-sectional study. Kidney Med. Oct 2023;5(10):100712. [FREE Full text] [doi:
10.1016/j.xkme.2023.100712] [Medline: 37753249]

56. Memory KE, Wilkinson TJ, Smith AC, Lightfoot CJ. A qualitative exploration of the facilitators and barriers to
self-management in kidney transplant recipients. J Nephrol. Sep 25, 2022;35(7):1863-1872. [FREE Full text] [doi:
10.1007/s40620-022-01325-w] [Medline: 35467326]

57. Potrykus M, Czaja-Stolc S, Małgorzewicz S, Proczko-Stepaniak M, Dębska-Ślizień A. Diet management of patients with
chronic kidney disease in bariatric surgery. Nutrients. Dec 29, 2022;15(1):165. [FREE Full text] [doi: 10.3390/nu15010165]
[Medline: 36615822]

58. Kalantar-Zadeh K, Fouque D. Nutritional management of chronic kidney disease. N Engl J Med. Nov 02,
2017;377(18):1765-1776. [doi: 10.1056/nejmra1700312]

59. Lambourg E, Colvin L, Guthrie G, Walker H, Bell S. Analgesic use and associated adverse events in patients with chronic
kidney disease: a systematic review and meta-analysis. Br J Anaesth. Mar 2022;128(3):546-561. [FREE Full text] [doi:
10.1016/j.bja.2021.08.035] [Medline: 34763813]

60. Messaoud FB, Sellami N, Saïed S, Miladi S, Abderrahim E. #2901 Pain management in patients with chronic kidney disease:
beware of inertia! Nephrol Dial Transplant. 2023;(Supplement_1). [FREE Full text] [doi: 10.1093/ndt/gfad063c_2901]

61. Davison SN. Pain, analgesics, and safety in patients with CKD. Clin J Am Soc Nephrol. Mar 06, 2015;10(3):350-352.
[FREE Full text] [doi: 10.2215/CJN.00600115] [Medline: 25710800]

62. Frontini R, Sousa H, Ribeiro Ó, Figueiredo D. "What do we fear the most?": exploring fears and concerns of patients,
family members and dyads in end-stage renal disease. Scand J Caring Sci. Dec 07, 2021;35(4):1216-1225. [doi:
10.1111/scs.12940] [Medline: 33615525]

63. Kobayashi S, Akaho R, Omoto K, Shirakawa H, Shimizu T, Ishida H, et al. Post-donation satisfaction in kidney
transplantation: a survey of living donors in Japan. BMC Health Serv Res. Oct 26, 2019;19(1):755. [FREE Full text] [doi:
10.1186/s12913-019-4556-5] [Medline: 31655578]

64. Kamran F. Does perceived health status influence quality of life after renal transplantation. Am J Appl Psychol.
2014;2(4):99-103. [FREE Full text] [doi: 10.12691/ajap-2-4-4]

65. Ganji S, Ephraim PL, Ameling JM, Purnell TS, Lewis-Boyer LL, Boulware LE. Concerns regarding the financial aspects
of kidney transplantation: perspectives of pre-transplant patients and their family members. Clin Transplant. Oct 25,
2014;28(10):1121-1130. [FREE Full text] [doi: 10.1111/ctr.12428] [Medline: 25066730]

66. Kim DW, Tsapepas D, King KL, Husain SA, Corvino FA, Dillon A, et al. Financial impact of delayed graft function in
kidney transplantation. Clin Transplant. Oct 11, 2020;34(10):e14022. [FREE Full text] [doi: 10.1111/ctr.14022] [Medline:
32573812]

67. Garcia-Sanchez JJ, Kularatne T, West B, Rao N, Wright J, Reichel H, et al. FC005: pace CKD: qualitative and quantitative
insights into the economic burden of CKD on patients and carers. Nephrol Dial Transplant. May 2022;37(Supplement_3).
[FREE Full text]

68. Cruz-Flores MA. Employment status and coping strategies of renal patients on hemodialysis. MOJ Public Health. May 8,
2023;12(2):88-93. [doi: 10.15406/mojph.2023.12.00415]

69. Alma MA, van der Mei SF, Brouwer S, Hilbrands LB, van der Boog PJ, Uiterwijk H, et al. Sustained employment, work
disability and work functioning in CKD patients: a cross-sectional survey study. J Nephrol. Apr 31, 2023;36(3):731-743.
[FREE Full text] [doi: 10.1007/s40620-022-01476-w] [Medline: 36315355]

70. Rajkumar R, Baumgart A, Martin A, Tong A, Evangelidis N, Manera KE, et al. Perspectives on ability to work from patients'
receiving dialysis and caregivers: analysis of data from the global SONG initiative. J Nephrol. Jan 09, 2022;35(1):255-266.
[doi: 10.1007/s40620-021-01105-y] [Medline: 34241814]

71. Vasilica CM, Brettle A, Ormandy P. A co-designed social media intervention to satisfy information needs and improve
outcomes of patients with chronic kidney disease: longitudinal study. JMIR Form Res. Jan 27, 2020;4(1):e13207. [FREE
Full text] [doi: 10.2196/13207] [Medline: 32012040]

72. Lightfoot CJ, Wilkinson TJ, Hadjiconstantinou M, Graham-Brown M, Barratt J, Brough C, et al. The codevelopment of
"My Kidneys and Me": a digital self-management program for people with chronic kidney disease. J Med Internet Res.
Nov 14, 2022;24(11):e39657. [FREE Full text] [doi: 10.2196/39657] [Medline: 36374538]

73. Du Y, Dennis B, Ramirez V, Li C, Wang J, Meireles CL. Experiences and disease self-management in individuals living
with chronic kidney disease: qualitative analysis of the National Kidney Foundation's online community. BMC Nephrol.
Mar 04, 2022;23(1):88. [FREE Full text] [doi: 10.1186/s12882-022-02717-7] [Medline: 35246060]

J Med Internet Res 2025 | vol. 27 | e64838 | p. 18https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2215/cjn.0000000000000091
http://dx.doi.org/10.1016/s0140-6736(11)60178-5
http://dx.doi.org/10.1053/j.ajkd.2015.07.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26372087&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2590-0595(23)00130-9
http://dx.doi.org/10.1016/j.xkme.2023.100712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37753249&dopt=Abstract
https://europepmc.org/abstract/MED/35467326
http://dx.doi.org/10.1007/s40620-022-01325-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35467326&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu15010165
http://dx.doi.org/10.3390/nu15010165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36615822&dopt=Abstract
http://dx.doi.org/10.1056/nejmra1700312
https://linkinghub.elsevier.com/retrieve/pii/S0007-0912(21)00640-1
http://dx.doi.org/10.1016/j.bja.2021.08.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34763813&dopt=Abstract
https://ouci.dntb.gov.ua/en/works/l1r0wnk9/
http://dx.doi.org/10.1093/ndt/gfad063c_2901
https://europepmc.org/abstract/MED/25710800
http://dx.doi.org/10.2215/CJN.00600115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25710800&dopt=Abstract
http://dx.doi.org/10.1111/scs.12940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33615525&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4556-5
http://dx.doi.org/10.1186/s12913-019-4556-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31655578&dopt=Abstract
https://pubs.sciepub.com/ajap/2/4/4/index.html
http://dx.doi.org/10.12691/ajap-2-4-4
https://europepmc.org/abstract/MED/25066730
http://dx.doi.org/10.1111/ctr.12428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25066730&dopt=Abstract
https://europepmc.org/abstract/MED/32573812
http://dx.doi.org/10.1111/ctr.14022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32573812&dopt=Abstract
https://www.researchgate.net/publication/360409921_FC005_Pace_CKD_Qualitative_and_Quantitative_Insights_into_the_Economic_Burden_of_CKD_on_Patients_and_Carers
http://dx.doi.org/10.15406/mojph.2023.12.00415
https://europepmc.org/abstract/MED/36315355
http://dx.doi.org/10.1007/s40620-022-01476-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36315355&dopt=Abstract
http://dx.doi.org/10.1007/s40620-021-01105-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34241814&dopt=Abstract
https://formative.jmir.org/2020/1/e13207/
https://formative.jmir.org/2020/1/e13207/
http://dx.doi.org/10.2196/13207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32012040&dopt=Abstract
https://www.jmir.org/2022/11/e39657/
http://dx.doi.org/10.2196/39657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36374538&dopt=Abstract
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-022-02717-7
http://dx.doi.org/10.1186/s12882-022-02717-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35246060&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


74. Langley-Evans S, Thomas N. The challenge of nutritional management in people with kidney disease. J Ren Care. Dec 30,
2017;43(4):195-196. [doi: 10.1111/jorc.12227] [Medline: 29098807]

75. Cupisti A, Avesani CM, D'Alessandro C, Garibotto G. Nutritional management of kidney diseases: an unmet need in patient
care. J Nephrol. Oct 12, 2020;33(5):895-897. [doi: 10.1007/s40620-020-00829-7] [Medline: 32785842]

76. Montalescot L, Dorard G, Speyer E, Legrand K, Ayav C, Combe C, et al. Patient perspectives on chronic kidney disease
and decision-making about treatment. Discourse of participants in the French CKD-REIN cohort study. J Nephrol. Jun 13,
2022;35(5):1387-1397. [FREE Full text] [doi: 10.1007/s40620-022-01345-6] [Medline: 35696043]

77. Chen Y, Dong T, Ban Q, Li Y. What concerns consumers about hypertension? A comparison between the online health
community and the Q and A Forum. Int J Comput Intell Syst. 2021;14(1):734-743. [doi: 10.2991/ijcis.d.210203.002]

78. Park Y, Park S, Lee M. Analyzing community care research trends using text mining. J Multidiscip Healthc. Jul 2022;Volume
15:1493-1510. [doi: 10.2147/jmdh.s366726]

79. Shi J, Chen Y. User and context integrated experience mining in online health communities. In: Proceedings of the 29th
ACM International Conference on Information & Knowledge Management. 2020. Presented at: CIKM '20; October 19-23,
2020; Virtual event, Ireland. [doi: 10.1145/3340531.3417410]

80. Gore R, Safaee MM, Lynch CJ, Ames CP. A spine-specific lexicon for the sentiment analysis of interviews with adult
spinal deformity patients correlates with SF-36, SRS-22, and ODI scores: a pilot study of 25 patients. Information. Jan 24,
2025;16(2):90. [doi: 10.3390/info16020090]

81. Gore RJ, Diallo S, Padilla J. You are what you tweet: connecting the geographic variation in America's obesity rate to
Twitter content. PLoS One. 2015;10(9):e0133505. [FREE Full text] [doi: 10.1371/journal.pone.0133505] [Medline:
26332588]

82. Padilla JJ, Kavak H, Lynch CJ, Gore RJ, Diallo SY. Temporal and spatiotemporal investigation of tourist attraction visit
sentiment on Twitter. PLoS One. Jun 14, 2018;13(6):e0198857. [FREE Full text] [doi: 10.1371/journal.pone.0198857]
[Medline: 29902270]

83. Cho H. Comparison of three Korean sentiment/emotion word dictionaries. In: Proceedings of the IEEE International
Conference on Big Data and Smart Computing. 2023. Presented at: BigComp 2023; February 13-16, 2023; Jeju, Republic
of Korea. [doi: 10.1109/bigcomp57234.2023.00073]

84. Morton RL, Devitt J, Howard K, Anderson K, Snelling P, Cass A. Patient views about treatment of stage 5 CKD: a qualitative
analysis of semistructured interviews. Am J Kidney Dis. Mar 2010;55(3):431-440. [doi: 10.1053/j.ajkd.2009.11.011]
[Medline: 20116914]

85. Davis KM, Eckert MC, Hutchinson A, Harmon J, Sharplin G, Shakib S, et al. Effectiveness of nurse-led services for people
with chronic disease in achieving an outcome of continuity of care at the primary-secondary healthcare interface: a quantitative
systematic review. Int J Nurs Stud. Sep 2021;121:103986. [doi: 10.1016/j.ijnurstu.2021.103986] [Medline: 34242979]

86. Kim SM, Jung JY. Nutritional management in patients with chronic kidney disease. Korean J Intern Med. Nov
2020;35(6):1279-1290. [FREE Full text] [doi: 10.3904/kjim.2020.408] [Medline: 32872726]

87. Ko GJ, Kalantar-Zadeh K, Goldstein-Fuchs J, Rhee CM. Dietary approaches in the management of diabetic patients with
kidney disease. Nutrients. Jul 31, 2017;9(8):824. [FREE Full text] [doi: 10.3390/nu9080824] [Medline: 28758978]

Abbreviations
AKI: acute kidney injury
BERT: Bidirectional Encoder Representations From Transformers
CKD: chronic kidney disease
ELECTRA: Efficiently Learning an Encoder That Classifies Token Replacements Accurately
LDA: latent Dirichlet allocation
NLP: natural language processing

Edited by T de Azevedo Cardoso; submitted 02.08.24; peer-reviewed by A Mallett, R Gore, M Elbattah, F-J Yang; comments to author
04.11.24; revised version received 08.12.24; accepted 29.01.25; published 25.02.25

Please cite as:
Hwang HJ, Kim N, You JY, Ryu HR, Kim S-Y, Yoon Park JH, Lee KW
Harnessing Social Media Data to Understand Information Needs About Kidney Diseases and Emotional Experiences With Disease
Management: Topic and Sentiment Analysis
J Med Internet Res 2025;27:e64838
URL: https://www.jmir.org/2025/1/e64838
doi: 10.2196/64838
PMID: 39998877

J Med Internet Res 2025 | vol. 27 | e64838 | p. 19https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1111/jorc.12227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29098807&dopt=Abstract
http://dx.doi.org/10.1007/s40620-020-00829-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32785842&dopt=Abstract
https://europepmc.org/abstract/MED/35696043
http://dx.doi.org/10.1007/s40620-022-01345-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35696043&dopt=Abstract
http://dx.doi.org/10.2991/ijcis.d.210203.002
http://dx.doi.org/10.2147/jmdh.s366726
http://dx.doi.org/10.1145/3340531.3417410
http://dx.doi.org/10.3390/info16020090
https://dx.plos.org/10.1371/journal.pone.0133505
http://dx.doi.org/10.1371/journal.pone.0133505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26332588&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0198857
http://dx.doi.org/10.1371/journal.pone.0198857
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29902270&dopt=Abstract
http://dx.doi.org/10.1109/bigcomp57234.2023.00073
http://dx.doi.org/10.1053/j.ajkd.2009.11.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20116914&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2021.103986
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34242979&dopt=Abstract
https://europepmc.org/abstract/MED/32872726
http://dx.doi.org/10.3904/kjim.2020.408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32872726&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu9080824
http://dx.doi.org/10.3390/nu9080824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28758978&dopt=Abstract
https://www.jmir.org/2025/1/e64838
http://dx.doi.org/10.2196/64838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39998877&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Hee Jeong Hwang, Nara Kim, Jeong Yun You, Hye Ri Ryu, Seo-Young Kim, Jung Han Yoon Park, Ki Won Lee. Originally
published in the Journal of Medical Internet Research (https://www.jmir.org), 25.02.2025. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2025 | vol. 27 | e64838 | p. 20https://www.jmir.org/2025/1/e64838
(page number not for citation purposes)

Hwang et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

