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Abstract

Unregulated herbal products marketed via digital platforms present escalating risks to
consumer safety and regulatory effectiveness worldwide. This study positions the case
of Jindamanee herbal powder—a banned substance under Thai law—as a lens through
which to examine broader challenges in digital health governance. Drawing on a dataset
of 1546 product listings across major platforms (Facebook, TikTok, Shopee, and Lazada),
we applied Latent Dirichlet Allocation (LDA) to identify prevailing promotional themes
and compliance gaps. Despite explicit platform policies, 87.6% of listings appeared on
Facebook. Medical claims, particularly for pain relief, featured in 77.6% of posts, while
only 18.4% included any risk disclosure. These findings suggest a systematic exploitation
of regulatory blind spots and consumer health anxieties, facilitated by templated cross-
platform messaging. Anchored in Information Manipulation Theory and the Health Be-
lief Model, the analysis offers theoretical insight into how misinformation is structured
and sustained within digital commerce ecosystems. The Thai case highlights urgent impli-
cations for platform accountability, policy harmonization, and the design of algorithmic
surveillance systems in global health product regulation.

Keywords: health misinformation; regulatory compliance; topic modeling; digital platforms;
Thailand

1. Introduction

The rise of digital platforms has transformed the global distribution of health-related
products, offering convenience while simultaneously complicating regulatory oversight.
Social commerce and e-marketplace environments—such as Facebook, TikTok, Shopee,
and Lazada—have become dominant channels for marketing herbal remedies. These plat-
forms often enable rapid dissemination of health claims with limited institutional verifica-
tion, posing risks to public health through the circulation of unregulated or falsely mar-
keted substances [1]. The intersection of consumer trust in traditional medicine and the
affordances of algorithm-driven visibility has intensified concern over how health misin-
formation can evade formal checks and propagate across digital systems.
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Thailand exemplifies this tension. Herbal products have long been part of the alterna-
tive healthcare landscape, valued for their natural origins and cultural legitimacy. How-
ever, these products are frequently marketed online with exaggerated claims—ranging
from alleviating bodily discomfort to immune enhancement— often lacking transparency
in origin and safety disclosures [2,3]. While perceived as safe, studies have increasingly
reported health complications linked to adulterated herbal remedies [1].

This tension is exemplified by the case of Jindamanee powder, a product occupying
a complex space between cultural remedy and regulatory hazard. While marketed as a
traditional herbal formula for alleviating chronic pain and inflammation, its legal status
shifted dramatically after a patient in Phayao Province experienced a severe allergic re-
action in 2017. Subsequent investigation revealed systematic adulteration, with authori-
ties finding it contained undeclared pharmaceutical substances like dexamethasone and
piroxicam—controlled drugs associated with potentially severe side effects [4]. Conse-
quently, the product was officially banned. Despite a formal crackdown by Thailand’s
Food and Drug Administration (FDA) and the Royal Thai Police in 2018, Jindamanee
continues to be sold covertly online, where sellers use fraudulent registration numbers
and misrepresent ingredients in a systemic attempt to bypass regulation. This persistence
raises profound questions about the governance of digital health platforms and the effec-
tiveness of current enforcement actions [5].

According to the Electronic Transactions Development Agency (ETDA), Thai con-
sumers overwhelmingly rely on online platforms to purchase health products—with
75.99% using e-marketplaces and 66.76% using social media platforms such as Facebook [6].
Features like intuitive navigation, real-time chat, and automated logistics make these plat-
forms attractive sales venues [7]. However, these same affordances, paired with algorith-
mic opacity and limited vetting of vendors, have allowed prohibited products like Jindama-
nee powder to re-emerge after being delisted.

Thai regulatory bodies have responded by increasing surveillance and public warn-
ings. For instance, over 200,000 health-related advertisements have been removed since
2019, yet the circulation of unregistered herbal remedies persists [4]. This challenge is
compounded by the evolving nature of digital health commerce and platform-specific en-
forcement gaps. One Thai government body —the Centre for Complaint Management and
Suppression of lllegal Activities Related to Health Products —has played a key role in track-
ing and addressing such violations, although it operates within a national rather than in-
ternational jurisdiction.

To examine how prohibited health products continue to circulate in these loosely gov-
erned spaces, this study analyzes the digital marketing of Jindamanee powder across Face-
book, TikTok, Shopee, Lazada, Instagram, and X (formerly Twitter). Using Latent Dirichlet
Allocation (LDA) topic modeling, we extracted patterns from 1546 product listings and in-
terpreted the findings through the lens of Information Manipulation Theory and the Health
Belief Model. Our analysis provides new insights into the rhetorical strategies sellers use to
exploit consumer anxieties and regulatory loopholes. In doing so, we contribute to broader
discussions on digital health governance, misinformation resilience, and platform account-
ability in online health product ecosystems.

2. Literature Review
2.1. Hazardous Herbal Products and Consumer Risk

The proliferation of falsified, adulterated, and prohibited herbal products represents
a mounting public health concern, particularly within unregulated digital marketplaces.

Herbal remedies are often promoted as natural and culturally rooted alternatives to con-
ventional pharmaceuticals, which contributes to widespread consumer trust. However,
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evidence increasingly reveals that many of these products—including Thailand’s Jindama-
nee powder—contain banned or undisclosed pharmaceutical substances such as dexam-
ethasone and piroxicam [4,8]. These substances are associated with serious health risks,
including immunosuppression and gastrointestinal bleeding, especially when consumed
without medical supervision [9].

Despite regulatory prohibitions, Jindamanee powder continues to circulate across ma-
jor digital platforms. Thailand’s Food and Drug Administration (FDA) has issued warn-
ings and conducted raids, but enforcement outcomes remain limited. This persistence
reflects the broader difficulty of curbing health misinformation in decentralized digital
environments. Online marketplaces —unlike traditional pharmacies—lack uniform mech-
anisms for screening vendors or verifying product claims, allowing prohibited sellers
to flourish.

The dangers of such unregulated marketing are magnified by persuasive health
claims that exaggerate therapeutic efficacy. Many consumers in Southeast Asia, partic-
ularly those in rural or low-income communities, may rely on such products due to
cost, accessibility, or cultural preferences, making them especially vulnerable to mis-
leading or incomplete information. Sun, et al. [10] noted that even after regulatory ac-
tions were taken against misleading claims for Cordyceps sinensis, the product contin-
ued to appear online, highlighting systemic enforcement gaps and the resilience of digital
misinformation networks.

2.2. Regulatory Gaps in Thailand’s Digital Health Ecosystem

Thailand’s e-commerce and social commerce sectors have expanded rapidly, with
platforms such as Facebook, TikTok, Shopee, and Lazada emerging as primary channels
for health product distribution. According to the Electronic Transactions Development
Agency [6], these platforms collectively dominate the online purchase landscape, with
Facebook leading in social commerce transactions. However, the regulatory framework
overseeing digital health product sales remains fragmented and inconsistently enforced.

Prior studies highlight that consumer-to-consumer (C2C) and business-to-consumer
(B2C) platforms differ significantly in their regulatory dynamics, influencing platform
governance, user trust, and compliance practices [11]. C2C platforms such as Face-
book and TikTok typically enable informal transactions with minimal oversight, whereas
B2C platforms like Shopee and Lazada impose stricter vendor requirements, includ-
ing FDA registration and automated moderation systems. These structural differences
contribute to inconsistent risk environments and complicate efforts to establish unified
regulatory standards.

Most platforms rely on self-regulatory tools—such as community guidelines and al-
gorithmic moderation—to identify violations. Yet these mechanisms often fall short, par-
ticularly in contexts involving non-standard language use, euphemisms, or culturally spe-
cific terminology. As noted in previous research note, effective digital regulation requires
both institutional capacity and adaptive monitoring technologies tailored to local linguistic
nuances [12].

Cross-border operations and jurisdictional gaps further hinder enforcement. While
some platforms mandate regulatory documentation, others do not, allowing vendors to
circumvent restrictions by migrating across platforms. This inconsistency facilitates the
persistent circulation of prohibited products like Jindamanee powder despite prior enforce-
ment actions.

In sum, Thailand’s digital health commerce landscape is marked by regulatory frag-
mentation, platform asymmetries, and enforcement loopholes—conditions that collec-
tively enable regulatory evasion and undermine consumer safety.



Informatics 2025, 12, 84

4 0f 25

2.3. Topic Modeling in Health Product Surveillance

In response to the growing complexity of online health misinformation, researchers
have turned to machine learning techniques—particularly topic modeling — to identify pat-
terns in unstructured textual data. LDA has emerged as a leading method for this purpose
due to its scalability and capacity to extract coherent themes from large datasets. It has
been successfully applied in domains ranging from patient health forums [13] to pharma-
ceutical surveillance [14].

In the context of herbal product marketing, topic modeling can reveal both overt and
covert promotional strategies, such as euphemistic phrasing, strategic ambiguity, or em-
phasis on culturally resonant terminology. These insights are particularly valuable for
regulators and platform operators seeking to enhance algorithmic detection mechanisms
and develop targeted interventions.

While previous studies have primarily focused on the identification of adverse reac-
tions or misinformation in English-language contexts, few have applied LDA to the Thai
digital commerce environment. This gap underscores the need for culturally and linguis-
tically tailored surveillance tools that can capture the specific strategies used to market
unregistered products in Thailand and other Southeast Asian countries.

2.4. Theoretical Grounding and Analytical Framework

MOOCs have garnered substantial attention due to their potential to democratize ed-
ucation by providing learners worldwide with access to high-quality educational content,
irrespective of their geographic location or financial resources [15,16]. However, it is im-
perative to extend our examination beyond the initial stages of MOOC participation and
delve into the post-course phase, which involves the analysis of continued MOOC usage.
This investigation is crucial for several compelling reasons.

This study is underpinned by two complementary theoretical frameworks that pro-
vide insight into the persuasive strategies embedded in the digital marketing of Jindama-
nee powder: Information Manipulation Theory (IMT) and the Health Belief Model (HBM).

Information Manipulation Theory [17] offers a lens through which to examine how
online advertisements distort, omit, or strategically present information to influence con-
sumer perception. This is particularly salient in the context of unregulated herbal product
marketing, where sellers may obscure risks, exaggerate benefits, or use vague language
to imply therapeutic efficacy while avoiding explicit medical claims. IMT facilitates a sys-
tematic analysis of how such tactics exploit regulatory blind spots and manipulate health
messaging to shape purchase behavior.

Complementing this, the Health Belief Model [18] provides a behavioral framework
for interpreting how advertisements influence consumers’ health-related decisions. Ac-
cording to HBM, individuals” willingness to adopt health interventions depends on their
perceived susceptibility to illness, perceived severity of symptoms, expected benefits, and
perceived barriers to action. Within this study, the HBM is especially relevant in under-
standing how Jindamanee advertisements appeal to consumer anxieties—such as chronic
pain or nerve-related issues—and position the product as a culturally legitimate, low-risk
alternative to conventional medicine.

Together, these frameworks guide both the interpretation and computational mod-
eling of online listings. They inform the categorization of promotional content, shape the
coding schema for compliance assessment, and influence the interpretation of latent topics
uncovered through unsupervised learning. The integration of IMT and HBM allows this
study to move beyond surface-level classification and toward a deeper understanding of
the psychological and strategic mechanisms driving consumer deception.
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A visual summary of the theoretical and methodological flow is provided in Figure 1,
illustrating the connections between data sources, preprocessing steps, modeling proce-
dures, and visualization outcomes.
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Figure 1. Research Methodology.

3. Methodology
3.1. Research Design

This study employed a mixed-methods approach that integrates both quantitative
and qualitative methodologies to comprehensively examine the advertising and sale of
Jindamanee herbal powder across Thailand’s major digital commerce platforms. The cho-
sen design reflects the multifaceted nature of online health product promotion, enabling a
holistic investigation that aligns with the study’s objectives and the complex structure of
e-marketplace ecosystems.

3.2. Mixed-Methods Framework

The research design combined descriptive statistical analysis with unsupervised text
mining techniques to investigate patterns of regulatory compliance and the linguistic fea-
tures embedded in marketing content. The quantitative component provided measurable
insights into platform-level behavior, commercial strategies, and the frequency of compli-
ance violations. Prior studies have demonstrated that LDA can offer qualitative interpre-
tive depth beyond mere statistical clustering, enabling the identification of rhetorical and
thematic structures in digital marketing contexts [19,20]. Building on this approach, we
examine the online discourse surrounding Jindamanee powder.

This methodological integration allowed for the triangulation of findings across dif-
ferent data types and analytic layers, thereby enhancing the overall validity and inter-
pretability of the results. The hybrid approach was particularly well-suited to studying
online health misinformation, where behavioral patterns, regulatory oversight, and per-
suasive content intersect in dynamic digital environments. By leveraging the complemen-
tary strengths of quantitative precision and qualitative nuance, the study delivers a robust
evidence base for understanding the mechanisms by which prohibited health products are
promoted in Thailand’s evolving e-commerce landscape.
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3.3. Platform and Sample Selection

A total of 1547 listings were collected between November and December 2024 from
six platforms: Facebook, TikTok, Shopee, Lazada, Instagram, and X (formerly Twitter).
Platform selection was informed by national digital commerce analytics [6], which con-
sistently identified these channels as primary conduits for health product transactions in
Thailand’s evolving online marketplace.

Facebook, Shopee, Lazada, and TikTok contributed the majority of listings, consis-
tent with their dominant positions in both formal e-commerce and informal health prod-
uct distribution. Instagram and X, while accounting for a smaller share (5.9% combined),
were purposefully retained to ensure representational breadth and to capture marginal
marketing activity —particularly listings that may migrate to less-regulated platforms in
response to enforcement pressure. This inclusion strategy reflects a purposive sampling
logic aligned with best practices in exploratory digital health surveillance research.

3.4. Data Collection and Preprocessing

Listings were scraped using Python 3.12 scripts with customized keyword filters
(e.g., “;iluon”, “Jindamanee powder”, “ayulususiha ”) and manually verified for rele-
vance. Non-product posts, reposts, and irrelevant content were excluded based on a dual-
review protocol. Two independent reviewers assessed listing eligibility, with disagree-
ments resolved via consensus.

An inter-rater reliability check on a 10% random sample yielded a Cohen’s Kappa of
0.81, indicating strong agreement. This strengthens the validity of the screening protocol

and exclusion criteria applied across the full dataset.

3.5. Analytical Procedures
The analysis proceeded in four stages:

1.  Platform Feature Mapping: A comparative audit of regulatory and interface features
was conducted across all six platforms, evaluating elements such as FDA registration
fields and automated moderation tools.

2. Compliance Assessment: Listings were manually reviewed for regulatory indicators,
including medical claims, presence of FDA numbers, and disclosure of side effects,
in line with Thai FDA guidelines for herbal product advertising.

3. Topic Modeling: LDA was performed using the Gensim Python package (version 4.3.3).

After testing coherence scores across multiple topic configurations, a 10-topic model
(coherence = 0.5565) was chosen over the 3-topic model (coherence = 0.6484) to cap-
ture greater thematic detail. Topics were interpreted using top keywords, represen-
tative listings, and semantic clustering.
To ensure labeling was systematic and reliable, a multi-step interpretive process was
followed. First, two researchers independently reviewed the top 30 keywords and
the 10 most representative documents for each of the ten topics. Each researcher then
independently proposed a concise, descriptive label for each topic. In the final step,
the researchers convened to compare their proposed labels, discuss any discrepan-
cies, and collaboratively reach a consensus on the final label that best captured the
core theme of each topic. This consensus-based approach ensures the topic labels are
not the product of a single interpretation but are instead a validated reflection of the
underlying data.

4. Quantitative Characterization: Descriptive statistics were calculated for claim fre-
quencies, pricing strategies, dosage information, and platform-specific patterns. Cross-
tabulations examined distributional trends and regulatory implications.
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3.6. Ethical Considerations

This study received approval from the Phatthalung Provincial Health Office Human
Research Ethics Committee (Approval No. PPHOREC/2567 COA NO. 36) on 24 April 2024.
The approval is valid until 24 April 2025. The research exclusively relied on publicly ac-
cessible data from social media and e-commerce platforms. No personally identifiable
information (PII) was collected, stored, or analyzed. All methods adhered to ethical guide-
lines for online and digital media research, including data minimization, informed use of
public content, and anonymization [21].

4. Research Results

This section presents the empirical findings from the investigation of Jindamanee
herbal powder advertisements across major Thai e-marketplaces. The results are structured
into five subsections: platform compliance and features, topic modeling outcomes, regulatory
violation patterns, consumer risk factors, and visual analysis of thematic distributions.

4.1. Platform Compliance and Feature Analysis

Digital platforms serve as both distribution channels and regulatory frontiers for
health-related products. This subsection evaluates the compliance architecture of Thai-
land’s most prominent e-marketplaces—Facebook, TikTok, Shopee, and Lazada—with
specific attention to how platform features enable or hinder the enforcement of prohibi-
tions on Jindamanee powder sales.

Although all four platforms maintain community standards that nominally restrict
the marketing of prohibited substances, the design and enforcement mechanisms differ
markedly. As summarized in Table 1, Shopee and Lazada implement structural controls
more aligned with regulatory expectations, such as required fields for FDA registration
numbers and content moderation workflows. By contrast, Facebook and TikTok —despite
their popularity and reach—lack these formalized compliance features, particularly in
user-generated commerce, creating systemic blind spots in oversight.

Table 1. Comparison of Website Features by Platform.

Website Features Facebook TikTok  Shopee Lazada Instagram X

Product Information Display
Product Search Engine
Product Image Display
Product Description Text Display
Consumer Complaint Mechanism
Cumulative Sales Volume Display
Store/Product Rating System
Consumer Reviews Section
Vendor Information Display
Vendor Name and Address Display
Consumer-Vendor Communication Tools
Mandatory Policies for Vendors
Prohibition of Illegal Drug Sales Policy
Mandatory Health Product Registration Display
Mandatory Advertisement Permission Number

XX ANNAXXNAX NSNS X
BN N I N NN
N N N N NN NENENEN
N N N N N N NN NN
XX ANAXXCNCNAX NSNS
I N NN I N NN NI

A critical weakness across all platforms is the absence of vendor identity verification
protocols. None require sellers to disclose their full names or physical business addresses,
impeding traceability and undermining the capacity of regulators to enforce accountabil-
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ity. This governance gap permits the anonymous circulation of high-risk products and
complicates consumer recourse mechanisms.

The impact of these structural disparities is evident in the dataset. Of the 1546 an-
alyzed listings, 87.58% originated from Facebook (Table 2), despite its policy prohibiting
such content. This dominance illustrates Facebook’s role as the central node in the on-
line distribution of Jindamanee powder. It also reflects broader digital commerce trends
in Thailand, where peer-to-peer and social commerce models—favored for their minimal
entry barriers and informal networks—have overtaken formal B2C models in the health
product circulation [1].

Table 2. Number and Percentage of Entries by Platform.

Platform Number of Entries Percentage
Facebook 1354 87.58
TikTok 68 4.4
Instagram 61 3.95
X (formerly Twitter) 32 2.07
Lazada 31 2
Total 1546 100

By presenting these platform-level contrasts upfront, this analysis highlights how
compliance architecture, or the lack thereof, structurally conditions the likelihood of reg-
ulatory evasion. Understanding these differences is essential for interpreting the patterns
of violation and misinformation explored in subsequent sections.

Despite platform-level policies prohibiting the sale of narcotics and prohibited medicines,
enforcement varies by specificity:

e  Facebook uses broad language prohibiting narcotics and illegal substances.

e  TikTok explicitly bans herbal products, medicines, and related medical devices.

e Shopee and Lazada extend restrictions to nutritional supplements and controlled
herbal formulations.

Importantly, no platform enforces the legal requirement to display advertisement per-
mission numbers, which are essential for monitoring health-related claims. The failure to
implement this requirement represents a significant regulatory blind spot, especially con-
sidering the health risks posed by adulterated herbal products.

4.1.1. Data Distribution by Platform

As shown in Table 2, the distribution of the 1546 analyzed listings reflects a heavy
skew toward Facebook:

This dominance highlights Facebook’s function not just as a social platform, but as
a quasi-e-commerce environment where regulatory evasion is relatively easier. Its algo-
rithmic reach, minimal listing friction, and informal vendor networks make it particularly
susceptible to misuse by illicit sellers [1].

4.1.2. General Characteristics of the Dataset

The dataset comprises 1546 product listings collected across major e-marketplace plat-
forms, offering insights into the marketing practices and consumer engagement surround-
ing Jindamanee herbal powder. Notably, 79.88% of entries explicitly referenced one or
more designated Thai-language keywords—“auaual ” (Jindamanee), “g1693uauil 7 (Jin-

damanee powder), or “ayuluyiuami ” (Jindamanee herb)—indicating deliberate efforts
by vendors to capitalize on brand recognition and search optimization. This suggests
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a high degree of intentional branding, likely aimed at enhancing discoverability within
algorithm-driven platform environments.

Vendor reach varied considerably, with follower counts ranging from 1 to 47,000
across the 1317 listings that reported this metric. The mean follower count was 1502, reflect-
ing a heterogeneous seller landscape that includes both small-scale actors and prominent
influencers. This variation complicates regulatory enforcement, as it necessitates simulta-
neous monitoring of both long-tail sellers and high-reach accounts.

User engagement data further substantiates the visibility and traction of these list-
ings. A total of 1386 entries reported likes, averaging 69.2 per post, with a maximum of
10,000. Shares were reported in 416 listings, averaging 15.51 per post and peaking at 983.
Comment sections were observed in 878 listings, with the most engaged post attracting
66,131 comments. These metrics highlight not only widespread consumer interaction but
also the viral potential of such content, particularly on social media platforms with embed-
ded sharing mechanisms.

Overall, the general characteristics of the dataset reveal a dynamic, interactive, and
brand-aware marketing environment. The combination of high-volume micro-vendors
and influential macro-sellers, coupled with high levels of user engagement, underscores
the challenge for regulatory agencies tasked with managing illegal herbal product dissem-
ination in a digitally fragmented and algorithmically amplified marketplace [4].

4.2. Topic Modeling Analysis Results
4.2.1. Data Preprocessing

Before conducting topic modeling, the dataset underwent a rigorous preprocessing
pipeline designed to enhance textual consistency and semantic clarity. The inherently un-
structured nature of e-marketplace content required multiple layers of cleaning. A total
of 13,977 emojis were removed from 1202 entries, indicating the frequent use of visual-
emotive cues in promotional messages. Additionally, 104,357 special characters were elim-
inated from 2879 listings, primarily composed of punctuation artifacts, decorative symbols,
and non-standard formatting often used to bypass content filters. To ensure semantic co-
herence, Thai-language content was translated into standard English using a hybrid ap-
proach combining machine translation and manual validation. CamelCase tokens were
normalized across 2490 records, producing 8299 transformations. Collectively, these steps
enabled the development of a linguistically coherent corpus suitable for downstream topic
modeling using LDA.

To optimize the model, multiple iterations were run with varying numbers of topics,
evaluated through coherence scores and interpretability assessments. While the 3-topic
model achieved the highest coherence score (0.65), the 10-topic model was selected to allow
for finer-grained thematic differentiation while still maintaining an acceptable coherence
level (0.55). The Gensim library was used for implementation, with pyLDAvis employed
for interactive visualization and validation of semantic clustering. This approach facili-
tated a more nuanced exploration of advertising discourses across platforms.

4.2.2. Topic Model Development and Optimization

The LDA model was optimized through iterative testing of multiple topic numbers,
with selection guided by coherence score evaluation and interpretability. Among the mod-
els tested, the 3-topic configuration yielded the highest coherence score (0.6484), followed
by the 9-topic model (0.5933), both indicating strong internal semantic consistency. How-
ever, despite its slightly lower coherence score of 0.5565, the 10-topic model was ultimately
selected. This decision reflects a deliberate trade-off between statistical coherence and the-
matic granularity, prioritizing analytical richness over strict metric optimization. As illus-
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trated in Figure 2, coherence scores varied non-linearly across topic counts, reinforcing
the need to balance model fit with interpretive utility when dealing with heterogeneous,
user-generated text data.

Coherence values compared to the number of Topics

0.6484

0.64

0.62

°
@
°©

0.5g23

0.5691 0.5687

Coherence Value

0.52

0.4947

12

13

2 3 a4 5 6 7 8 9 14

Number of Topics
Figure 2. Coherence values for LDA topic models.

4.2.3. Identified Topics and Key Terminology

The LDA model extracted ten distinct thematic topics from the 1547 product listings,
each representing a recurring semantic cluster associated with the online marketing of Jin-
damanee powder. Table 3 summarizes these topics, along with their top keywords, illus-
trative listing excerpts, and percentage contribution to the overall corpus.

Table 3. Summary of Topics with Frequency Contributions.

;FSPIC Top Keywords Label Sample Phrase (Translated) Fregz)e ney
T1 free, baht, get, plus, order Discount Offers “Buy 2, get 1 free, shipping included!” 14.8
T2  pain, relieve, inflammation, numbness Pain Management “Relieves chronic joint pain and inflammation.” 13.7
T3  herb, traditional, ancient, Thai, formula Traditional Legitimacy “Ancient Thai formula used for over 100 years.” 11.2
T4 price, sale, limited, offer, today Urgency and Pricing Tactics “Only today! Discounted price 199 baht.” 10.4
T5 nerve, spine, back, stiff, recover Nerve & Spine Treatment “Effective for nerve pain and spinal stiffness.” 9.9
T6 review, user, share, real, effect User Testimonials “My father walked again after 2 weeks!” 9.3
T7  100%, guaranteed, original, cure, real Exaggerated Efficacy Claims “100% cure guarantee, real result from day 1.” 8.7
T8 dizzy, intoxicated, warning, allergic Adverse Effects (rare) “May cause dizziness if overdosed.” 3.1
T9 no chemical, natural, pure, safe Natural Ingredient Appeal “No chemicals, only pure herbal extracts.” 114
T10 chronic, elderly, body, healing, balance Holistic Health Appeal “Improves body balance for elderly users.” 7.5

The topic structure reflects a bifurcation between marketing incentives and therapeu-
tic claims. Topics such as T1, T4, and T6 center on consumer engagement tactics—emphasizing
affordability, urgency, and social proof. These resonate with the psychological appeal of
quick deals and peer influence, typical of informal digital commerce. Conversely, Topics
T2, T5, T7, and T10 focus on health-related messaging, specifically addressing chronic pain,
nerve dysfunction, and general wellness.

Critically, Topic T8 is the only one to reference potential adverse effects, contribut-
ing just 3.1% to the dataset. This stark underrepresentation of risk information—coupled
with an overwhelming presence of unverified health claims (T2 and T7, 22.4% combined) —
suggests systematic omission rather than accidental oversight. These findings support the
premise of Information Manipulation Theory (IMT), indicating that vendors selectively
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present favorable information while suppressing risk disclosures to manipulate consumer

decision-making.

Cultural marketing norms may further exacerbate this imbalance. Thai health com-

munications often foreground benefits and rely on implicit trust in traditional medicine,
limiting the visibility of cautionary messaging. Moreover, euphemistic expressions, such
as “monk formula” or “ancient remedy” (T3), substitute cultural credibility for scientific
validation—thus exploiting regulatory ambiguity while evading platform moderation filters.

In sum, the 10-topic model provides critical insight into the rhetorical architecture of

prohibited health product promotion in Thailand’s digital marketplaces. The dominance
of exaggerated claims, coupled with minimal risk acknowledgment, reveals a calculated
marketing ecosystem that leverages linguistic framing, health anxieties, and algorithmic
blind spots. These insights point to an urgent need for targeted regulatory interventions,
including risk-labeling mandates, culturally sensitive moderation tools, and platform ac-

countability in preventing health misinformation.

4.2.4. Inter-Topic Distance Analysis

To further explore the semantic relationships among the discovered topics, an inter-
topic distance map was generated using multidimensional scaling, as shown in Figure 3.
This visualization plots the topics in a two-dimensional space, where spatial proximity re-
flects lexical similarity. The size of each circle indicates the relative prevalence of the topic
within the corpus, with larger circles representing topics that appeared more frequently in

the dataset.
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Figure 3. Inter-topic distance map generated via multidimensional scaling [22,23].

The spatial arrangement reveals two major thematic clusters. The first cluster, com-
prising Topics 1, 4, and 6, centers around promotional strategies, including discount-based
messaging, product packaging, and sensory appeals. These topics demonstrate strong in-
ternal cohesion and are positioned close together, reflecting a shared linguistic emphasis
on affordability, product characteristics, and consumer incentives.

The second cluster, encompassing Topics 2, 3, 5, 7, and 8, is oriented around
health-related claims and symptom relief narratives. These topics contain language as-
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sociated with pain alleviation, nerve disorders, musculoskeletal issues, and back pain
treatment—terms that align with the Health Belief Model’s emphasis on perceived sever-
ity and susceptibility. Notably, Topics 6, 7, 9, and 10 exhibit overlap at the intersection of
these clusters, suggesting hybrid content that merges therapeutic language with product
formulation details, side effect mentions, and usage guidance.

The position of Topic 9, which includes references to adverse effects such as “intoxi-
cated” and “dizzy”, is especially revealing. Its proximity to usage-related and counterfeit-
warning topics (e.g., Topics 6 and 7) implies that when adverse effects are mentioned, they
tend to appear in listings that also attempt to establish product legitimacy or guide con-
sumer behavior —potentially as a reputational safeguard strategy.

This clustering pattern underscores the dual communicative strategy observed in Jin-
damanee marketing: one that aggressively promotes sales through price-driven messaging
and another that legitimizes the product via quasi-medical language, despite its unregis-
tered and prohibited status. The overlap between promotional and medicinal claims is
emblematic of information blending tactics, which strategically combine marketing with
health messaging to exploit regulatory grey zones. These findings substantiate earlier topic
model results and align with Information Manipulation Theory, suggesting that vendors
selectively emphasize persuasive content while minimizing or compartmentalizing risk-
related disclosures.

4.2.5. Word Frequency and Visualizations

To complement the topic modeling analysis, a corpus-wide word frequency analysis
was conducted to identify dominant lexical patterns in the advertisement content. As illus-
trated in Figure 4, the most frequently occurring terms include “package” (5817 instances),
“pain” (5798), “free” (5270), “herb” (3803), and “baht” (3414). These high-frequency to-
kens provide compelling evidence of two dominant communicative themes: pricing strate-
gies and health-related claims. The prominence of “package”, “free”, and “baht” suggests
that promotional framing is a core tactic used to attract consumers, particularly through
bundled offers and affordability messaging. Simultaneously, the recurrence of medically
oriented terms such as “pain” and “nerve” reflects an effort to position the product as a
solution to specific health concerns.

Word Frequency Cloud
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baht" ‘nerve

powder jinda
get name
backabbreviated

Figure 4. Overall Word Frequency Distribution.

The word cloud visualization in Figure 4 offers an intuitive representation of term
salience within the corpus, with font size corresponding to frequency and color gradients
used for visual emphasis. This visualization reveals not only the lexical density of market-
ing terms but also the dual narrative strategy that blends economic appeal with therapeutic
language—a pattern previously observed in the topic modeling results.

To further explore topic-specific linguistic structures, word clouds were generated
for each of the ten modeled topics. These visualizations enable direct comparison across
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thematic areas and highlight distinctive vocabulary patterns associated with different mar-
keting strategies. As shown in Figure 5, certain topics demonstrate strong internal cohe-
sion around specialized vocabularies. For instance, Topic 1 is dominated by transactional
and pricing-related terms, reinforcing its commercial orientation. Topic 6 highlights termi-
nology associated with bodily references and product formulation, suggesting emphasis
on tangible, physical product attributes. Topic 7 reveals a convergence of anatomical refer-
ences and authenticity cues, including body-specific terms and warnings about counterfeit
products. Topic 10, by contrast, is defined by a focus on medicinal efficacy, as seen in its

prevalence of terms like “relieve”, “medicine”, and “nerve.”
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Figure 5. Multi-Topic Word Cloud Visualization.

Taken together, these visualizations not only support the topic model findings but
also enhance interpretability by illustrating the textual ecosystem in which promotional
and pseudo-medical narratives coexist. The lexical convergence between economic and
therapeutic terminology underscores the strategic ambiguity embedded in Jindamanee
advertisements—a phenomenon that warrants further scrutiny in light of regulatory con-
cerns and consumer risk.

4.3. Regulatory Compliance Analysis
4.3.1. Medical Claim Patterns

The topic modeling results revealed a widespread presence of unsubstantiated medi-
cal claims across multiple themes, indicating a substantial pattern of non-compliance with
Thailand’s regulatory framework for herbal products. These claims, appearing explicitly
or implicitly, align with pharmacological assertions that are legally restricted to registered
pharmaceuticals under the oversight of the Thai Food and Drug Administration (FDA).

Specifically, Topics 3, 7, 8, and 10 were consistently associated with health-related
claims. These included therapeutic assertions concerning pain management— particularly
for nerve and musculoskeletal conditions—as well as anti-inflammatory properties, circu-
latory enhancement, and treatment of symptoms such as numbness and paralysis. Given
Jindamanee powder’s classification as an unregistered product, such language constitutes
a direct violation of Thai FDA advertising regulations.
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Quantitative analysis further underscores the extent of this regulatory breach. As
shown in Table 4, 81.54% of Facebook listings and 18.46% of TikTok listings contained ex-
plicit medical claims, highlighting the pervasive nature of this issue across social commerce
platforms. These patterns suggest that product promoters strategically use medicalized
language to enhance perceived efficacy, likely in an effort to appeal to consumers seeking
alternative treatments for chronic conditions.

Table 4. Distribution of Medical Claims by Platform.

Medical Claim Type Facebook (%) TikTok (%) Total Sample (%)
Pain relief 78.4 71.2 77.6

Nerve disorders 54.2 48.7 53.6
Muscle/tendon issues 42.1 38.4 41.7
Inflammation 36.9 32.5 36.4
Numbness 35.7 31.2 35.2
Circulation improvement 28.5 25.1 28.1
Paralysis 12.3 9.6 12

Other medical conditions 18.7 15.3 18.3

Notably, the consistency in claim patterns across platforms points to more than inci-
dental non-compliance. The similarities in content suggest a degree of coordination, pos-
sibly reflecting organized distribution or templated promotional scripts circulated among
sellers. This raises concerns not only about consumer misinformation but also about the
systemic evasion of regulatory scrutiny.

4.3.2. Marketing Strategies

Beyond overt medical claims, the analysis also identified several marketing strategies
that raise compliance and ethical concerns. These strategies reflect deliberate linguistic
and rhetorical choices designed to amplify product appeal while minimizing perceived
risks—thereby constructing an information asymmetry that may mislead consumers.

First, price-centric promotions were widespread. Topics 1 and 4 revealed frequent
use of terms such as “free” and “baht”, reflecting the strategic emphasis on affordabil-
ity and perceived value. Quantitative review indicated that 89.7% of listings included
discount schemes or bundled offers, underscoring the commercial imperative driving
consumer engagement.

Second, authentication cues emerged as a salient marketing technique. In Topic 7,
keywords like “fake” and “counterfeit” appeared prominently, suggesting that sellers seek
to distinguish their products from substandard imitations. Ironically, this tactic both ac-
knowledges the saturated counterfeit market and attempts to build consumer trust in a
product that itself lacks legal authorization.

Third, product differentiation based on formulation was evident in Topics 6 and 9.
Approximately 72.3% of listings emphasized unique product characteristics —such as “an-
cient” or “traditional” recipes—or focused on physical features like texture or scent. These
references function as soft persuasive devices, enhancing product legitimacy through cul-
tural framing and sensory appeal.

Finally, the analysis revealed a systematic minimization of risk disclosures. While
Topic 9 included references to side effects—such as “dizzy” and “intoxicated” —these
terms were markedly infrequent. Only 18.4% of all listings mentioned any adverse effects,
and even those that did tended to offer vague, non-technical language. This rhetorical im-
balance between benefit amplification and risk suppression aligns with the principles of
Information Manipulation Theory, which explains how communicators selectively curate
content to influence decision-making while concealing critical information.
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Taken together, these marketing strategies illustrate a multi-layered promotional
ecosystem that not only violates regulatory norms but also exploits consumer trust. The
combination of persuasive discounting, health claims, authenticity appeals, and risk omis-
sion positions Jindamanee powder as a deceptively legitimate remedy —despite its unreg-
istered and potentially harmful status.

4.3.3. Cross-Platform Patterns

The analysis revealed a notable consistency in thematic content across platforms, de-
spite minor variations in topic prevalence. This pattern suggests a level of strategic align-
ment in marketing discourse, possibly driven by shared promotional templates or seller
networks that operate across multiple digital environments. For instance, product authen-
ticity warnings (Topic 7) appeared more frequently on Facebook, constituting 23.4% of all
Facebook listings, compared to 16.7% on TikTok. This difference may reflect Facebook’s
positioning as a more community-oriented platform where brand legitimacy and trust-
building are central to consumer persuasion.

In contrast, usage instructions (Topic 10) were more commonly emphasized on Tik-
Tok, comprising 28.9% of listings on the platform versus 19.3% on Facebook. This dis-
crepancy may be attributed to TikTok’s video-based interface, which allows for visually
engaging content that includes product demonstrations and dosage guidance. Regardless
of these nuances, price-focused promotions (Topics 1 and 4) remained dominant across
all platforms, accounting for 37.2% of the overall content, reinforcing the role of economic
accessibility as a unifying marketing appeal.

These findings indicate that, while platforms exhibit unique affordances that shape
the expression of content, the underlying marketing strategies are highly consistent. Such
cross-platform uniformity suggests either the deliberate replication of promotional narra-
tives or the dissemination of pre-formatted advertising scripts. In both cases, the results
present a regulatory challenge, as enforcement efforts targeting a single platform may fail
to capture the broader, coordinated ecosystem of prohibited product promotion.

4.4. Visualization Results

To facilitate interpretation of the latent semantic structures identified through topic
modeling, several data visualizations were employed. These graphical tools not only en-
hance transparency in model outputs but also allow for intuitive pattern recognition across
complex, high-dimensional text data. Visualization plays a critical role in confirming topic
coherence, assessing term dominance, and enabling readers to engage with the findings be-
yond textual summaries.

4.4.1. Topic-Term Distribution Visualization

Figure 6 presents a horizontal bar chart displaying the top ten weighted terms for
Topic 1, offering insight into the vocabulary that most strongly characterizes this particular
theme. Term weights represent each word’s contribution to the topic’s semantic profile,
with higher values indicating stronger associations.

In this case, “get” emerges as the most salient term, with a weight of 0.504, followed by
“back” (0.240) and “body” (0.197). These terms suggest that Topic 1 is oriented around both
transactional language (e.g., “get”, “price”) and physical symptom references (e.g., “back”,
“body”, “numbness”). The presence of terms such as “fake” and “counterfeit” also points
to a layer of authenticity signaling, indicating that sellers may combine bodily benefit
claims with assurances of product legitimacy.

The co-occurrence of commercial, anatomical, and legitimacy-oriented vocabulary il-
lustrates the hybrid rhetorical strategies found throughout Jindamanee advertisements.
This mixed thematic structure aligns with previous findings on cross-topic blending and
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underscores the complexity of consumer-facing messaging in the herbal supplement mar-
ket. Topic-term visualizations like this offer a critical layer of interpretability for unsuper-
vised machine learning outputs and are particularly useful in identifying subtle or over-
lapping discursive patterns.
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Figure 6. Topic-Term Distribution.

4.4.2. Topic Correlation Matrix

To assess the degree of thematic overlap among the identified topics, a topic corre-
lation matrix was constructed and visualized using a heat map, as shown in Figure 7.
This matrix displays the pairwise correlation coefficients between topic vectors, calculated
from their distribution across documents. The color gradient ranges from blue (indicating
negative or weak correlation) to red (indicating strong correlation), enabling quick visual
identification of potential co-occurrence patterns. The analysis revealed that most correla-
tion coefficients were clustered near zero, indicating minimal interdependence among the
topics. This statistical outcome reinforces the semantic distinctiveness observed in earlier
stages of the modeling process. In other words, the topics identified by the LDA model
largely capture discrete and independent dimensions of the marketing discourse, rather
than overlapping or redundant themes.
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Figure 7. Topic Correlation Matrix.
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This finding is particularly relevant in the context of regulatory analysis, as it sug-
gests that multiple non-overlapping strategies are being employed in parallel to promote
Jindamanee powder —ranging from pricing appeals to therapeutic claims and authenticity
signaling —each of which may require distinct regulatory responses.

The correlation analysis revealed minimal interdependence between most topics, with
correlation coefficients predominantly near zero. This suggests that the identified themes
represent distinct and relatively independent aspects of herbal product marketing strate-
gies, with limited overlap in their thematic content.

4.4.3. Interactive LDA Visualization

To support an in-depth examination of topic structure and improve interpretability,
an interactive LDAvis visualization was employed (see Figure 3). This tool enables dy-
namic adjustment of term relevance metrics, offering a nuanced view of topic-term rela-
tionships and the semantic proximity between topics. By allowing researchers to explore
both high-frequency and topic-specific terms interactively, LDAvis provides a transparent
interface for validating and interpreting unsupervised model outputs.

Through iterative exploration, it was determined that setting the relevance param-
eter A between 0.6 and 0.7 yielded the most meaningful differentiation among topics.
At this range, the visualization maintained semantic coherence while minimizing topic
overlap —thus confirming that each of the ten topics captured distinct thematic domains.
The spatial distribution of topics remained stable across this A interval, reinforcing the
model’s robustness and interpretive clarity.

This interactive diagnostic approach not only affirms the internal consistency of the
LDA model but also enhances analytical rigor by enabling visual validation of thematic
separation, an essential step when interpreting complex, high-dimensional text data. The
tool proved particularly valuable in detecting subtle topic overlaps and guiding qualitative
analysis in later stages of the study.

5. Discussion

By thoroughly examining the marketing and distribution of the banned Jindamanee
herbal powder on Thailand’s e-marketplaces, this study provides significant insights with
implications for digital commerce governance, public health, and regulatory enforcement.
Utilizing topic modeling, our analysis revealed persistent promotional narratives and sales
strategies characterized by continued regulatory violations. The prevalence of illicit prod-
ucts, therefore, exposes consumers to substantial health risks within these online plat-
forms [24,25]. Importantly, this research goes beyond mere identification of illegal prod-
ucts; it explores the dynamics that allow such products to thrive in digital marketplaces.

5.1. Platform Governance and Regulatory Compliance

The examination of e-marketplace infrastructures reveals a pronounced and persis-
tent gap between platform policy declarations and their practical enforcement —particularly
regarding health-related products. Despite explicit prohibitions by major platforms such
as Facebook, TikTok, Shopee, and Lazada on the sale of prohibited health items, enforce-
ment remains fragmented and largely reactive. This challenge is especially pronounced
across social media platforms, where governance mechanisms lag behind those of struc-
tured e-commerce environments. For instance, Facebook explicitly bans “narcotics, pre-
scription drugs, and illegal substances”, while TikTok extends this to “medicines, vita-
mins, herbal products, and medical equipment.” Nonetheless, our findings confirm that
both platforms continue to host active listings for Jindamanee powder [8]. These observa-
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tions reinforce that policy statements, in the absence of robust, proactive, and consistently
enforced mechanisms, are insufficient to deter illicit activity at scale.

Facebook’s dominance in hosting such listings—accounting for 87.58% of observed
entries—underscores the need to prioritize regulatory interventions within social media
ecosystems. A contributing factor is the absence of mandatory, machine-readable fields
for regulatory verification, such as FDA registration numbers, on platforms like Facebook
and TikTok. This design limitation enables sellers to obscure compliance and impairs
consumers’ ability to authenticate product legitimacy, ultimately weakening regulatory
oversight [26].

The persistence of these enforcement gaps can be attributed to a complex interplay
of factors, including the overwhelming volume of user content, the difficulty of identify-
ing nuanced violations within natural language or visual formats, the adaptive strategies
of sellers, and perhaps the platforms’ own business incentives. Economic motivations to
maximize content diversity and user engagement may conflict with the substantial invest-
ment required to maintain robust compliance infrastructure and enforcement personnel.

5.2. Thematic Patterns in Marketing Claims

Applying LDA to the marketing content uncovered distinct themes—broadly falling
into either promotional strategies or medical claims—that indicate the sophisticated mar-
keting tactics employed by sellers to both avoid regulation and appeal to consumer prefer-
ences [27,28]. A striking aspect of our findings is the widespread use of specific therapeu-
tic claims in product listings, raising substantial regulatory concerns. Listings frequently
claimed to treat various conditions, directly violating Thai FDA regulations regarding the
marketing of unregistered products [24,28].

The alarming presence of banned substances, such as dexamethasone and piroxi-
cam, as adulterants in Jindamanee powder further complicates the risk landscape for con-
sumers [25,29]. This intertwining of exaggerated health benefits and undisclosed harmful
ingredients presents a significant health threat, reinforcing the call for stringent regulatory
measures in online marketplaces.

5.2.1. Medical Claims and Regulatory Violations

The widespread use of therapeutic claims in product listings represents a significant
regulatory concern. Listings on Facebook (81.54%) and TikTok (18.46%) prominently fea-
tured assertions related to the treatment or relief of conditions such as pain (77.6%), nerve
disorders (53.6%), and musculoskeletal issues (41.7%). Such claims, made for an unregis-
tered product, directly contravene Thai FDA regulations [4]. These advertisements appear
strategically crafted to target consumer anxieties about chronic health issues, aligning with
motivational constructs in the Health Belief Model [18].

Particularly alarming is the documented adulteration of Jindamanee powder with
banned pharmaceutical substances such as dexamethasone and piroxicam. This com-
bination of exaggerated health claims and undisclosed, potentially harmful ingredients
presents a compound threat to consumer safety and public health [30].

5.2.2. Strategic Information Management

In alignment with Information Manipulation Theory, the evidence strongly suggests
that sellers deliberately underreport the risks associated with Jindamanee powder. Only
18.4% of listings mentioned potential adverse effects, and these disclosures were predom-
inantly associated with Topic 9. This selective omission fosters an informational asym-
metry that undermines consumers’ ability to make informed decisions [31,32]. Topic 7
frequently incorporated terms such as “fake” and “counterfeit.” While ostensibly aimed
at building trust by distinguishing listings from imitations, these authenticity claims often
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serve to legitimize prohibited and potentially dangerous products [33]. This paradoxical
strategy compounds the broader problem of misinformation within online health product
markets [34,35].

5.3. Cross-Platform Marketing Coordination

The thematic consistency observed across platforms suggests that sellers engage in
coordinated marketing strategies rather than isolated behaviors, despite some platform-
specific variations in emphasis (e.g., greater emphasis on authenticity on Facebook, usage
instructions on TikTok). Furthermore, the analysis revealed a substantial use of visual
cues, including a large volume of emojis (13,977 instances) and non-standard characters
(104,357 instances). However, the specific role and impact of these particular visual tactics
within the context of digital marketplaces for illicit products are not well-addressed by
the current literature. For instance, while Kim, et al. [36] discuss sensory marketing, their
focus is on a specific hospitality context and does not directly correlate with the use of these
character types in our observed domain.

These findings align with research by Miller, Wafula, Onoka, Saligram, Musiega,
Ogira, Okpani, Ejughemre, Murthy and Garimella [14], who identified similar cross-
platform coordination in the marketing of prohibited health products in other contexts.
The sophisticated nature of these multi-platform strategies underscores the need for coor-
dinated regulatory responses that transcend individual platform policies and address the
broader ecosystem of online health product marketing.

5.4. Consumer Vulnerabilities and Safety Risks

This study reveals multiple dimensions of consumer vulnerability in Thailand’s on-
line herbal product ecosystem. Foremost among them is the imbalance between exagger-
ated health claims and insufficient risk disclosure. A total of 77.6% of listings promised
definitive pain relief, while only 18.4% disclosed potential adverse effects—typically vague
mentions like “dizzy” or “intoxicated.” This asymmetry undermines informed decision-
making, echoing findings from prior research that misleading efficacy framing can distort
consumer risk-benefit perceptions [37].

A second critical dimension is the heterogeneity of vendors, which complicates regu-
latory oversight. Jindamanee powder was marketed by both micro-scale sellers and high-
reach influencers, with follower counts ranging from 1 to 47,000. This diversity reflects a de-
centralized commercial ecosystem in which platform affordances vary and policy enforce-
ment remains uneven. Regulatory strategies must adapt to this multiplicity of actors and
sales tactics, particularly as social commerce continues to outpace traditional e-commerce
models [38].

Notably, 32.3% of listings explicitly warned about counterfeit versions of Jindamanee
powder. While such claims aim to reassure buyers, they simultaneously expose systemic
concerns around product adulteration and authenticity, further complicating consumer
safety assessments.

Lastly, although 68.4% of listings provided some usage instructions, these were
inconsistent and lacked standardization, ranging from ambiguous dosage references
to conflicting claims. Without clear administration guidance, self-medication becomes
riskier —especially among medically vulnerable populations —exacerbating the likelihood
of harm [39].

Together, these findings highlight a need for platform-embedded consumer protec-
tion tools, including mandatory risk disclosures, algorithmic flagging of medical claims,
and traceable seller verification systems. These interventions should be culturally contex-
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tualized to account for the informal norms and rhetorical strategies prevalent in Thai digi-
tal commerce.

5.5. Theoretical Implications

This study’s findings lend strong empirical support to the theoretical frameworks
guiding the analysis. Information Manipulation Theory [17] offers a valuable perspec-
tive on how sellers strategically manage information to downplay risks while emphasizing
perceived benefits —a pattern corroborated by recent studies on digital misinformation in
health marketing [40]. This is particularly evident in the selective disclosure of product
information, where potential adverse effects are routinely omitted, and therapeutic claims
are overstated. Such tactics exemplify classic manipulation strategies that exploit knowl-
edge asymmetries between sellers and consumers in unregulated digital marketplaces.

Complementing this, the Health Belief Model (HBM) [18] helps elucidate the psycho-
logical mechanisms driving consumer engagement. Our findings show how sellers sys-
tematically leverage HBM constructs. They amplify perceived susceptibility and severity
by focusing on chronic conditions like pain and numbness (Topics 2, 5, 10), making health
threats feel immediate. Against this, the product is framed with high perceived benefits,
using claims of being an ‘ancient’ or “100% cure’ (Topics 3, 7) to signal efficacy and cul-
tural legitimacy. Concurrently, sellers lower perceived barriers by stressing affordability
and offering discounts (Topics 1, 4), removing financial hurdles associated with formal
medical treatments. The advertisements themselves, with their urgency tactics and user
testimonials (Topic 6), serve as powerful cues to action, prompting purchase. This strate-
gic manipulation of consumer health beliefs highlights how digital marketing can exploit
established psychological models of decision-making.

The integration of these two frameworks yields a more comprehensive theoretical
understanding of how prohibited herbal products are rhetorically constructed and pro-
moted in digital environments. This synthesis advances the growing body of research on
health communication by illuminating how information management and belief-based ap-
peals operate synergistically — particularly in informal e-commerce ecosystems common in
Southeast Asia and other emerging markets.

5.6. Methodological Reflections

The application of LDA topic modeling to analyze the marketing content of prohib-
ited herbal products underscores the utility of unsupervised machine learning techniques
in regulatory and public health research [41]. The ability to successfully identify distinct
thematic patterns across 1546 listings affirms the methodological suitability of LDA for
uncovering latent discursive structures within unstructured digital data [42]. Nonethe-
less, this approach is not without limitations. A significant proportion of the dataset—
over 75%—required extensive preprocessing due to noise, inconsistent formatting, and
the presence of non-standard textual elements typical of user-generated e-marketplace
content [43]. This preprocessing burden reflects a broader challenge in applying compu-
tational methods to real-world digital environments, where data quality is often heteroge-
neous and context-dependent.

Furthermore, the decision to adopt a 10-topic model, despite the higher coherence
score of the 3-topic alternative (0.65 vs. 0.55), reflects a deliberate trade-off between statis-
tical optimization and thematic granularity. While the 3-topic solution may offer clearer
topic separation, the 10-topic model provided a more nuanced understanding aligned with
the exploratory objectives of this study [44].

Similarly, while newer deep learning-based topic models offer powerful alternatives,
LDA was deliberately chosen for its alignment with this study’s mixed-methods design.
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A key objective was not merely to identify topics, but to interpret them through the the-
oretical lenses of the Health Belief Model and Information Manipulation Theory. LDA’s
high degree of interpretability, which produces clear, human-readable topic-word distri-
butions, is exceptionally well-suited for this type of qualitative and theoretical analysis. Its
robustness and proven utility in analyzing digital health discourse provided a solid and
transparent foundation for bridging our computational findings with health communica-
tion theories.

Such methodological choices highlight the importance of transparent documenta-
tion and theoretical alignment in the implementation of topic modeling in social science
research [45].

5.7. Policy and Regulatory Implications

The findings of this study carry several critical implications for policy development
and regulatory reform in the domain of digital health product governance. First, the
pronounced gap between platform policies and real-world enforcement highlights the
urgent need for strengthened coordination between digital platform governance mecha-
nisms and national regulatory authorities [46]. The continued availability of Jindamanee
listings —despite clear policy prohibitions —demonstrates that self-regulation, in isolation,
lacks the enforcement capacity necessary to address illicit online health product marketing
at scale [47].

Second, the observed consistency in promotional strategies across platforms suggests
that regulatory responses must transcend platform-specific approaches and instead ad-
dress the broader structural dynamics of the digital marketplace [48]. Legislative frame-
works should aim to establish standardized compliance requirements across all digital
sales environments. Failure to do so risks merely shifting illicit activity from more strictly
regulated platforms to those with weaker oversight [49].

Third, the sophisticated information manipulation strategies identified —such as implicit
therapeutic claims, euphemistic language, and strategic omission of risk information—indicate
that traditional content moderation approaches based on explicit keyword detection are
no longer adequate [50]. Effective regulatory frameworks must incorporate more nuanced
detection systems capable of identifying indirect or concealed forms of regulatory non-
compliance [51]. This may necessitate the deployment of advanced Al-based monitoring
tools capable of analyzing semantic context and intent.

Finally, the pervasive absence of risk disclosures across listings underscores the need
for mandatory safety information requirements for all online health product advertise-
ments, irrespective of regulatory status [52]. Even in cases where products are unregistered
or prohibited, ensuring that consumers have access to accurate and transparent risk infor-
mation remains a fundamental public health imperative [49]. Current regulatory struc-
tures appear ill-equipped to guarantee this level of consumer protection, pointing to an
urgent need for reform.

5.8. Limitations and Future Research Directions

While this study contributes meaningful insights, its limitations define clear pathways
for future inquiry. First, although the dataset was substantial —comprising 1546 listings
—it reflects only a snapshot in time within a rapidly evolving digital marketplace. On-
line marketing is highly responsive to regulatory changes, thus, longitudinal studies are
needed to examine how sellers adapt their strategies over time [53].

Second, the analysis was confined to textual content, excluding visual and multimodal
elements such as imagery and video content, which likely play a critical role in shaping con-
sumer perception and engagement [54]. Future research incorporating multimodal con-
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tent analysis would offer a more holistic understanding of the communicative strategies
employed. A related methodological constraint is the machine translation process, which,
despite verification, may introduce subtle linguistic inaccuracies.

Third, the theoretical frameworks used, while valuable, do not fully account for the
socio-cultural dimensions that influence consumer trust in herbal remedies [55]. In the
Thai context, cultural beliefs may shape receptiveness to online health claims in ways that
quantitative approaches cannot fully capture. Future studies employing ethnographic
fieldwork or in-depth interviews would enrich our understanding of consumer motiva-
tions and belief systems.

Finally, this study did not assess the actual chemical composition or safety of the
Jindamanee products promoted online. While previous research documents adulteration
with pharmacologically active substances [56], systematic laboratory testing of products
sourced from these platforms would allow for a direct correlation between digital mar-
keting practices and public health risks, significantly strengthening the evidence base for
regulatory interventions.

6. Conclusions

This study investigated the marketing and distribution practices surrounding prohib-
ited Jindamanee herbal powder across Thailand’s digital marketplaces by applying LDA
to analyze 1546 product listings. The findings reveal a substantial disconnect between plat-
form policy declarations and enforcement practices, with Facebook accounting for 87.58%
of identified listings despite its formal prohibitions. Topic modeling uncovered system-
atic marketing strategies designed to circumvent regulatory oversight. Notably, 77.6% of
listings included therapeutic claims related to pain relief, while only 18.4% disclosed po-
tential side effects. The thematic consistency observed across multiple platforms suggests
the existence of coordinated distribution networks, presenting significant challenges for
effective regulatory intervention.

Beyond its specific findings, this study offers several distinct scientific contributions.
Methodologically, it demonstrates the viability of LDA as a regulatory surveillance tool
in a non-English context, addressing a significant gap in digital health research that has
predominantly focused on English-language platforms. Theoretically, our work provides
a novel synthesis by empirically connecting Information Manipulation Theory with the
Health Belief Model; we show how manipulative communication tactics prey on estab-
lished psychological health triggers within real-world digital markets. Finally, our study
makes a crucial empirical contribution by providing the first large-scale, data-driven analy-
sis of the marketing ecosystem surrounding this prohibited product. The specific patterns
uncovered —such as the dominance of Facebook in hosting illicit listings and the stark im-
balance between therapeutic claims and risk disclosures—provide an actionable evidence
base for policymakers and platform governors in Thailand and other nations facing simi-
lar challenges.

The policy implications that stem from this analysis are clear and urgent. Our findings
affirm the practical value of unsupervised machine learning for public health regulation
and confirm the utility of integrating IMT and HBM to interpret illicit marketing. Ad-
dressing these issues requires stronger coordination between digital platform operators
and national regulatory authorities, the establishment of harmonized cross-platform com-
pliance standards, and the deployment of advanced content moderation systems capable
of detecting nuanced forms of information manipulation.

These measures are essential to mitigate the considerable risks faced by consumers.
Future research should build on these findings by examining the temporal evolution of
marketing strategies, incorporating multimodal analysis of visual content, and exploring
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consumer beliefs through qualitative methods. Ultimately, ensuring safer digital market-
places will require sustained, collaborative engagement among regulatory agencies, plat-
form providers, and public health stakeholders in Thailand and beyond.
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