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Abstract

Background: Dengue fever is a significant public health concern. The advent of social media has introduced digital opinion
leaders (DOLSs), health care professionals with substantial online followings who play a pivotal role in disseminating health
information and combating misinformation.

Objective: We aimed to investigate the role of DOL s in dengue prevention and explore their preferences for collaboration with
health sector entities to strengthen dengue prevention initiatives.

Methods: A qualitative study was conducted using semistructured interviews with 37 purposively selected DOLs from 8
countries in Latin America and Southeast Asia. They were selected based on their active online presence, dissemination of
dengue-related content, and substantial social media followings. Interviews took place either in person or online, according to
the participants chosen languages. Each session, lasting approximately 60 minutes, was audio recorded, transcribed verbatim,
and subjected to thematic analysis to identify recurring themes.

Results: Thethematic analysisled to several key findings. First, DOL s used socia mediato enhance public health communication,
focusing on raising awareness (16/37, 43%), correcting misconceptions (17/37, 46%), and modeling preventive behaviors (8/37,
22%) for infectious diseases. They educated audiences on disease symptoms and prevention, addressed vaccine hesitancy, and
shared personal practicesto encourage similar actions among followers. Second, 35% (13/37) of the DOL sreported awidespread
lack of public knowledge about dengue and its prevention, with even less awareness of vaccine availability. In addition, 27%
(10/37) of them identified challenges due to antivaccination sentiments and misinformation, while 8% (3/37) noted obstacles
from perceived inadequate government leadership in dengue prevention. In response, DOL sleveraged their socia mediainfluence
to educate the public. A significant number (22/37, 59%) of the DOL s emphasi zed the importance of regular promotion of vector
control measures as the cornerstone of dengue prevention and 68% (25/37) highlighted the critical role of vaccines, particularly
among vulnerable groups. Finally, collaboration was essential for expanding DOLS' reach and credibility, with 54% (20/37) of
them partnering with pharmaceutical companies, 43% (16/37) with government agencies, and 27% (10/37) with nongovernmental
organizations. In these collaborations, 38% (14/37) of the DOL s emphasi zed the importance of adhering to ethical standards, and
57% (21/37) prioritized projects aligning with their personal values and professiona standards, avoiding producing content that
contradicted their beliefs or goals.

Conclusions: DOLs are essential in disseminating dengue prevention information. They recognize their responsibility to raise
awareness about dengue vaccines and dispel rel ated misconceptionsto combat vaccine hesitancy. Unlike nonmedical social media
influencers, whose content may lack medical accuracy and be driven by monetization, DOL s provide evidence-based information,
enhancing their credibility. Collaborations between DOLs and health sector stakeholders, athough currently limited, hold
significant potential for effective dengue prevention, provided they adhere to ethical standards and are supported by credible
scientific evidence.
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Introduction

Background

The emergence of socia media and online platforms has given
rise to a new group of influencers known as digital opinion
leaders (DOLS). DOLs are influentia figures who are able to
shape the opinions and behaviors of their audience across a
spectrum of fields through their activities on online platforms
[1]. In the context of health care, key opinion leaders (KOLS)
aretraditionally recognized as expertswithin their professional
fields, often gaining credibility through peer-reviewed
publications, academic presentations, and advisory roles in
health care and public hedlth ingtitutions. In recent years, a
growing number of traditional KOLs have been transitioning
into DOL sthrough their increasing digita presence, while some
DOLs, such as early-career professionals, primarily establish
their influence online rather than in academia or professional

settings[1]. Similar to KOLs, DOLsareusually qualified health
care providers [2]. However, in contrast to traditional KOLSs,
who primarily communicate and influence via conventional
channels, such as journal publications or speaking activities,
DOLsoperate regularly within the digital domain. Thisenables
them to exert influence over awider and more diverse audience,
spanning various communities, including both health care
providers and the general population [1,3]. While both DOLs
and social mediainfluencers (SMIs) operate on online platforms
and engage with diverse audiences, DOL s are a distinct subset
of SMls, characterized by their medical qualifications and
commitment to educating the public with evidence-based health
information. In contrast, SM1soften lack formal medical training
and primarily focus on lifestyle content, trends, and personal
experiences, which may not always be grounded in scientific
evidence [4]. Table 1 provides an overview of the comparison
between KOLs, DOLs, and SM1s.

Table 1. Comparison of key opinion leaders (KOLS), digital opinion leaders (DOLS), and social media influencers (SM1s). This table compares the
roles, expertise, content focus, audience engagement, motivations, and health sector collaborations of KOLs, DOLs, and SMIsin health communication.

Characteristic KOLs

DOLs

SMls

Definition Established expertsin their field, typi-
cally with astrong academic, clinical,

or research background

Influence medium Academic journals, conferences, advi-

sory boards, and professional networks

Content focus Evidence-based discussions, research

findings, and policy recommendations

Engagement with follow-
ers

Limited direct interaction; influence
occurs through professional channels

Health care professionals with a strong
digital presence who use social mediato
educate and engage audiences on health
topics

Socia mediaplatforms(eg, YouTube, Insta-
gram, TikTok, LinkedIn, Facebook, and X
[formerly known as Twitter])

Evidence-based discussions, research find-
ings, policy recommendeations, health edu-
cation, lifestyle, and personal experiences

High engagement, with active discussions;

Q& A?sessions; and content tailored to their
audience

Individuals with alarge online fol -
lowing who influence public opin-
ions and behaviors, often lacking
formal medical expertise

Social media platforms (eg,
YouTube, Instagram, TikTok,
LinkedIn, Facebook, and X)

Lifestyle, trends, and personal expe-
riences, often with commercial
sponsorships

High engagement, with active dis-
cussions; Q& A sessions; and con-
tent tailored to their audience

8Q&A: question and answer.

Recent evidence suggeststhat leveraging digital platformsholds
promise for promoting a range of health behaviors to achieve
positive health outcomes[5-7]. For example, SMIs championed
and successfully promoted the adoption of preventive measures,
including the use of masks, testing, and vaccination during the
COVID-19 pandemic in many countries, such as the United
States and Finland [8-10]. Despite the many studies on SMis,
those specifically exploring the role of DOLs are limited. One
review that examined the use of online influencers to improve
the uptake of human papillomavirus vaccines suggested that
those with ahealth or medical background can serve ascredible
information sources and engage their audience in positive
conversations about human papillomavirus, thereby fostering
positive attitudes toward human papillomavirus vaccines and
countering misinformation [11]. However, the study did not
distinguish the definitions of DOLs and SMIs or further
highlight their differences[11].

https://www.jmir.org/2025/1/€70997

Furthermore, SMIsmay offer an avenue for preventing complex
diseases, such asdengue. Dengue stands asamajor public health
challenge, with a substantial global disease burden. Dengue
incidence has increased ten-fold in the last 2 decades [12].
According to an update from the World Health Organization
(WHO) in 2024, dengue is endemic in >100 countries, putting
approximately 3.9 billionindividuasat risk of infection[12,13].
Latin Americaand Southeast Asia are among the regions most
affected by dengueglobally [14,15]. The average dengue-related
cost wasreported to be US $2.1 hillion annually inthe Americas,
surpassing the financial burden of many other viral diseases
[16]. Particularly, adengue outbreak in Brazil resulted in more
than half a million recorded cases within the first 2 months of
2024 [17]. In Southeast Asia, astudy estimated that 2.9 million
dengue cases and >5000 deaths occurred each year in the 2000s,
with an annual economic burden of US $950 million [18].
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Given the complex dynamics of dengue transmission, which
involve vectors, humans, and the environment [19,20], effective
dengue prevention reguires acombination of vaccines and vector
control measures [21]. Due to the lack of widely available
dengue vaccines, vector control remains the primary strategy
for dengue prevention. However, community-based approaches
to vector control rely heavily on the knowledge and behaviors
of individuals within the community [22]. Likewise, upon the
availability of a dengue vaccine, its uptake would also hinge
upon the public’s awareness and understanding to facilitate its
swift adoption among popul ations.

Over the past 75 years, dengue vaccine devel opment has proven
difficult, with only live attenuated virus vaccines achieving
licensure or phase 3 status [23]. The first dengue vaccine
(CYD-TDV) waslicensed in 2015, but after itslaunch, updated
data showed an increased risk of severe outcomes in vaccine
recipients without a previous dengue infection compared to
their unvaccinated counterparts [24]. The WHO soon revised
its recommendation that CYD-TDV should only be used in
previously infected individuals [25]. In the Philippines, where
this vaccine was introduced into the national immunization
program, there was a controversy regarding thisvaccine's safety
[26]. This controversy led to increased hesitancy toward not
only dengue vaccines but also COVID-19 vaccines and routine
immunization in the country [25-27]. Recently, the approval of
a 2-dose vaccine named TAK-003 in several countries has
marked a significant advancement in dengue disease prevention,
whereit could be used regardless of previous exposure[28,29].
In 2024, the WHO fulfilled its advisory role by issuing aposition
paper on dengue vaccines tailored for large-scale vaccination
initiatives [30]. Within this directive, the WHO recommends
the administration of TAK-003, particularly targeting children
aged 6 to 16 years, especialy in regions with high dengue
transmission rates [30,31]. This recommendation gains further
importance against the backdrop of escalating dengue cases
reported in endemic areas, underscoring the urgent need for
additional preventive measures.

Green et a

Consequently, evidence-based guidance is needed to inform the
development of vaccination education strategies involving
DOLs, particularly given the scientific complexity of dengue
and past controversies surrounding dengue vaccines. While
SMIs have been involved in infectious disease prevention
previously, the specific role of medically qualified DOLs in
dengue prevention and how they differ from SMIs lacking
medical backgrounds remains unexplored.

Objectives

This study aims to examine the role and practice of DOLs in
influencing dengue awareness and prevention on social media
platforms. In addition, weinvestigated DOLS' preferred modes
of collaboration with other stakeholdersin the health sector on
dengue prevention.

Methods

Study Design and Participant Recruitment

We used a qualitative study approach to address the study
objectives. Specifically, we conducted semistructured interviews
with purposively selected DOLsin 8 countriesin Latin America
(Argentina, Brazil, and Colombia) and Southeast Asia
(Indonesia, Malaysia, the Philippines, Singapore, and Thailand),
where dengue is endemic.

We purposively recruited DOLswho were qualified health care
providers and have been actively disseminating information on
infectious disease prevention (including dengue) and vaccination
online. Specific inclusion criteria are listed in Textbox 1.
Web-based research was conducted by the research team to
identify eligible DOLs in each country. On the basis of the
inclusion and exclusion criteria, we selected and compiled alist
of potential study participants who met the inclusion criteriain
each country. The research team contacted potential participants
either using their contact information available online or via
their social mediaaccountsto obtaininitial consent to participate
in our study.

Textbox 1. Inclusion criteria for digital opinion leaders eligible for interviews in a semistructured qualitative study on dengue prevention efforts in
Latin America and Southeast Asia. Study participants were selected and recruited based on these criteria between March and August 2024 across 8
dengue-endemic countries: Argentina, Brazil, Colombia, Indonesia, Malaysia, the Philippines, Singapore, and Thailand.

Inclusion criteriafor individuals

medical credentials

«  Those who had >10,000 followers across al social media platforms

« Qualified physicians who were authorized to provide health services due to their qualifications, certifications, and practical experience, as well
as those who had a medical degree but were not currently practicing, and health scientists and educators with a medical degree or professiona

«  Those who had been active online in the past 6 months on at least 2 of the following social media platforms: YouTube, LinkedIn, TikTok,
Instagram, X (formerly known as Twitter), Facebook, or other Blogs

«  Those who had shared content on prevention and vaccination related to dengue

Data Collection

In each country, interviews were conducted by female
facilitators who had bachelor’s degrees in communication or
health-related majors and extensive experience in qualitative
research. To minimize interviewer bias and ensure consi stency
ininterview delivery, dl interviewswere moderated by the same

https://www.jmir.org/2025/1/€70997

facilitator in each country, and the DOLs did not have
established relationships or previous knowledge of the
interviewers. A topic guide was used to facilitate the interviews
(Multimedia Appendix 1). In Singapore, Maaysia, and the
Philippines, interviewswere conducted in English. In Indonesia,
Thailand, Brazil, Argentina, and Colombia, interviews were
conducted either in English or the local languages, depending
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on participants preferences. Thetopic guidewastrandated into
local languages and reviewed by the research team before the
interviews to ensure trandation accuracy. A briefing session
was conducted with al the facilitators to ensure they were
thoroughly familiar with the objectives and methods of the study
as well asthe interview process and the questions in the topic
guide.

The DOLswereinitially contacted viaemail or direct messages
through their social media platforms to seek their consent for
participation in this study. Interviews were conducted either
online (using video or audio calls) or in person, based on the
participants’ preferences. Each interview lasted approximately
60 minutes and was audio recorded, with field notes taken
concurrently. The interviews commenced with participant
introductions and proceeded to cover three main areas. (1) the
DOLS journey and engagement strategies with their followers;
(2) their experiences and current practices in disseminating
health information, particularly on dengue and other infectious
disease prevention; and (3) the strategies and approaches they
used or preferred for collaborating with various stakeholdersin
the health sector. In this study, the health sector is defined to
encompass a broad range of stakeholders involved in or
influencing the delivery of health care services or products, such
as health care providers, public health agencies, the
pharmaceutical industry, nongovernmental organizations
(NGOs), and government regulatory agencies [32,33]. All
audio-recorded interviews were transcribed verbatim.
Transcriptions of interviews conducted in languages other than
English were trandlated into English. None of the recruited
DOLs withdrew from the study. Transcripts were not returned
to the DOLsfor their review or correction.

Data Analysis

We used a thematic analysis approach to analyze the data
generated from the interviews [34]. Adopting an interpretivist
lens, we focused on participants’ experiences, perceptions, and
understanding of the discussed topics [35]. After data
familiarization, 2 researchers coded the first 5 transcripts
inductively and independently. They compared the codes
regularly to ensureintercoder reliability and identified emerging
themes. Disagreement was resolved through discussion and
consultation with a third researcher who could provide neutral
viewson the analyzed data. Once a coding frame was devel oped
and agreed upon, it was applied to the remaining transcriptsto
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ensure consistency. The codes were refined and grouped into
subthemes and main themes iteratively. The coding frame was
finalized after analyzing all transcripts. The 2 researchers
reviewed the themes to ensure alignment with the research
guestions and refined them as necessary. The analysis was
conducted using Microsoft Excel. Thefindingswere not returned
to the DOL s for their review or feedback. The study methods
and results were reported following the COREQ (Consolidated
Criteria for Reporting Qualitative Research) checklist
(Multimedia Appendix 2) [36].

Ethical Consider ations

This study received an exemption from the Pearl Institutional
Review Board (reference number 2023-0424). Informed consent
was obtained through a participant’s dated signature. For
web-based interviews, the consent form was emailed to the
participant before the interview. Participants provided their
electronic signatures and returned the form via email. Data
collected from the interviews were deidentified to ensure
confidentiality, and access to these digital files was restricted
to members of the research team. Participants received an
honorarium based on the fair market value in each country as
governed by the country’s pharmaceutical regulation and fair
market value.

Results

Overview

A total of 94 DOLs were identified to be eligible and
approached, of which 37 (39%) gavetheir consent to participate
in this study. As shown in Table 2, among these 37 DOLs
interviewed, 24 (65%) were from Southeast Asiaand 13 (35%)
from Latin America, with anearly equal distribution of female
(n=17, 46%) and male (n=20, 54%) participants. Most DOLs
were pediatricians (n=17, 46%) and had <20 years of
professional experience (n=19, 51%). Most participants had
been active online as DOLs for 3 to 5 years (n=16, 43%) or 5
to 10 years (n=11, 30%). The most commonly used social media
platforms included TikTok (n=32, 86%), Instagram (n=29,
78%), Facebook (n=19, 51%), and YouTube (n=16, 43%).
Across al platforms, most (27/37, 73%) participants had
follower counts ranging from 14,000 to 300,000, with 6 (16%)
participants having >600,000 followers.
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Table 2. Demographic characteristics of digital opinion leaders (DOL s) interviewed in a semistructured qualitative study on dengue prevention efforts
in Latin America and Southeast Asia (N=37).

Characteristics Study participants, n (%)

Sex
Female 17 (46)
Mae 20 (54)

Specialty
Pediatrician 17 (46)
General practitioner 7 (19
Infectious disease specidist 4(11)
Internal medicine specialist 4(11)
Gynecologist 1(3)
Public health medicine specialist 1(3)
Emergency medicine specialist 1(3)
Pulmonologist 1(3)
Medical technologist 1(3)

Experience (y)

<10 10 (27)
10-20 9(24)
20-30 3(8)
>30 2(5)
Not mentioned 13 (35)
Region
Southeast Asia 24 (65)
Indonesia 6 (16)
Malaysia 5(14)
Singapore 1(3)
Thailand 6(16)
The Philippines 6 (16)
Latin America 13 (35)
Argentina 3(8)
Brazil 6 (16)
Colombia 4(11)

Types of platforms

TikTok 32(86)
Instagram 29(78)
Facebook 19 (51)
YouTube 16 (43)
Linkedin 3(8)

X (formerly known as Twitter) 2(5)
Blogspot 1(3)
Other (website and podcast) 2(5)

Followers, n
14,000-50,000 9(24)
https://www.j mir.org/2025/1/70997 JMed Internet Res 2025 | vol. 27 | €70997 | p. 5
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Characteristics

Study participants, n (%)

50,001-100,000
100,001-300,000
300,001-600,000
600,001-900,000
>900,000
Duration of being activeasa DOL (y)
<3
35
5-10

Not mentioned

7(19)
11 (30)
3(8)
2(9)
4(11)

6 (16)
16 (43)
11 (30)
4(11)

DOLs primarily targeted a diverse audience through their
content creation efforts, aiming to educate and engage
individual s across various demographics. Of the 37 DOLs, many
reported that their primary audience was the genera public
(n=23, 62%) and predominantly women (n=20, 54%). Most
(n=32, 86%) DOLs mentioned that their followers were aged
between 18 and 40 years. Some (n=10, 27%) DOLs, particularly
those from Latin American countries, also indicated that they
were followed by health care providers. Asaresult, the content
created by the DOL s was often tailored to resonate with both
laypersons and health care professional's, seeking to bridge gaps
in public understanding while also facilitating knowledge
exchange among health professionals.

Asshown in Multimedia Appendix 3, thefive emerging themes
were organized into three sections to address the study
objectives: (1) the increasing influence of DOLs in infectious
disease prevention, (2) current practices of DOLSs contributing
to dengue prevention, and (3) exploring ways of collaboration
to strengthen dengue prevention. The corresponding quotes
supporting each theme are also presented in Multimedia
Appendix 3.

Section 1: Thelncreasing Influence of DOLson
I nfectious Disease Prevention (Influence of DOLson
I nfectious Disease Prevention)

The DOLSs participating in this study acknowledged that the
rise of social media and the increasing presence of health care
providers in the digital space had changed how individuals
sought and accessed health information. Currently, the DOLs
contribute to the prevention of infectious diseases on online
platformsthrough 3 primary pathways: raising public awareness,
dispelling misconceptions, and serving as role models.

Many (16/37, 43%) DOL s perceived their primary roleasraising
public awareness about infectious diseases and their prevention.
Leveraging the power of social media, DOLs aimed to educate
the public on crucial health topics, including the recognition of
common signs and symptoms of diseases and the appropriate
timing for seeking medical care. Recognizing that building
awareness was a gradual process, DOLs often began with
simple, relatable content to encourage informed behaviors. For
instance, they used notable cases, including those of prominent
individuals with diseases such as dengue, to underscore the
severity of certain conditions and advocate for preventive

https://www.jmir.org/2025/1/€70997

measures, such as vaccination. However, DOL s acknowledged
that while online information dissemination could enhance
knowledge, trand ating this knowledge into actionable behaviors
was not guaranteed.

Many (17/37, 46%) DOLs mentioned that they actively
addressed misconceptions surrounding infectious disease
prevention, especialy regarding vaccines. They tackled
community concerns, such as fears of vaccines causing autism
or other adverse events, by producing content that provided
explanations and clarifications on these issues. Through their
efforts, they aimed to educate the public and alleviate concerns.
In addition, these DOLs emphasized that while vaccines are
crucia for disease prevention, they are just one aspect of a
comprehensive strategy that should also include everyday
preventive  activities.  Furthermore, they addressed
misunderstandings regarding vaccine efficacy and corrected the
misconception that vaccination provided absolute immunity, as
illustrated in the following quote:

For example, some people understand that once you
are vaccinated you will not get sick, but this is
incorrect. Actually, you can still get sick, but your
symptoms would not be too severe. | want to get the
fact out. [ID17, Southeast Asial

Furthermore, some (8/37, 22%) DOLSs mentioned serving as
role models for infectious disease prevention. Through their
own health-promoting behaviors, they influenced their audiences
to adopt similar practices. For example, DOLs shared personal
practices, such as placing sand in plant dishes to prevent
mosquito breeding, thereby educating and motivating their
followers to take similar preventive actions. In addition, some
(3/37, 8%) DOLs shared their experiences with receiving
influenza or COV I D-19 vaccinations to encourage vaccination
uptake among their audience.

Section 2: Current Practicesof DOLsContributing to
Dengue Prevention

Theme: Current Challengesin Dengue Prevention and
Control

All (37/37, 100%) DOLs acknowledged the importance of
addressing dengue and identified three primary challenges in
dengue prevention: (1) inadequate public awareness and
knowledge of dengue and its preventive measures; (2)
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insufficient governmental initiatives; and (3) actions to combat
dengue, antivaccination sentiments, controversies, and the spread
of false information.

Some (n=13, 35%) DOLs observed a widespread lack of
knowledge and awareness about dengue and its prevention
measures among the public despite extensive public awareness
campaigns in many countries. They opined that while the
campaigns have equipped populations with a fundamental
understanding of dengue, especially in endemic regions, they
have not effectively conveyed the potential for severe sequelae
associated with the disease. Consequently, the preventive
measures practiced by the public may not be optimal. Some
(9/37, 24%) also suggested that this could be attributed to public
disinterest or fatigue toward messages about traditional dengue
prevention measures, such as vector control, which had been
promoted for decades. This point can be demonstrated by the
following quote:

Traditional vector prevention measures, such as
avoiding stagnant water and everything, are already
well-known. | think that people have grown tired of
this message, especially since we' ve been discussing
this for 40 years without making any progress. [ID8,
Latin America]

In addition, few (3/37, 8%) DOLs noted potential challenges
in dengue prevention related to the level of government
involvement. While acknowledging the importance of
government leadership in prevention efforts, they expressed
hope for greater collaboration and proactive measures from
governmental authorities to address the issue effectively.

Even less awareness exists among the public regarding the
availability of avaccine for dengue. Compounding this issue,
many (10/37, 27%) DOLSs perceived significant challenges in
dengue prevention due to antivaccination sentiments,
controversies, and the spread of fake news. They observed that
many individuals were reluctant to engage with information
about vaccines and that the rise of antivaccine movements posed
obstacles to introducing dengue vaccines. Furthermore, some
(8/37, 22%) DOLs noted challenges when discussing adverse
effects associated with dengue vaccines, particularly due to
public skepticism and fear stemming from past controversies
over vaccines:

Our difficulty now is to get people to reduce the
anti-vaccine movement because we come from a few
yearsin which thisgets much worse. It will bea battle
to reinforce the population to trust vaccines again.
[ID5, Latin Americal

Theme: Topicsto Discuss for Dengue Prevention and
Sources of Information

Noting these challenges, DOLs recognized the value of
leveraging their influence on social media for educational
purposes, as they had been promoting vector control strategies
and rai sing awareness of dengue symptomsonline. Most (22/37,
59%) DOL s agreed that vector control remained the cornerstone
of dengue prevention and should be promoted regularly. DOLs
strongly emphasized the need to educate people about vector
control measures, such as eliminating breeding sites and using
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mosquito repellents, especially in known dengue hot spots.
However, the challenge lay in how to effectively promote these
measuresto capture publicinterest, especially among those who
were fatigued by repetitive vector control messages:

Wk need to have better campaigns for the population
to talk about how to control the vector, which is very
difficult. [ID6, Latin America]

In addition to vector control, most (25/37, 68%) DOLSs
unanimously underscored the pivotal role of vaccines in
mitigating the burden of dengue, especially among vulnerable
populations. The DOLs in both regions identified vaccine
hesitancy asasignificant barrier to rolling out dengue vaccines,
considering the past controversies and conflicting information
available online, which often resulted in public uncertainty and
skepticism. Asaresult, many (14/37, 38%) DOL s acknowledged
the importance of enhancing awareness regarding dengue
vaccines and providing online education on their efficacy and
safety. Some (2/37, 5%) recognized their responsibility in
dispelling misconceptions through online engagement with their
audience to counter vaccine hesitancy:

We can create content debunking myths on
vaccines... e need to change their mindsets, so we
explain why their belief is wrong. [ID32, Southeast
Asig]
Finally, many (13/37, 35%) DOLs mentioned the importance
of disseminating information about the application of new
technologies in dengue prevention. For example, DOLSs from
Malaysia highlighted the integration of dengue tracking into
the MySejahtera app in Malaysia, originaly developed for
tracking COVID-19 clusters, as a vauable innovation for
real-time monitoring of dengue cases. The implementation of
Wolbachia, trialed in Indonesia, Malaysia, and Singapore to
diminish mosquitoes ability to transmit dengue, was aso
referenced.

Furthermore, several (4/37, 11%) DOLs pointed out the
importance of timing when posting dengue-related content.
They tended to share information about dengue during rainy
seasons or outbreaks when dengue cases were typically more
prevalent becauseit aligned with the public’sincreased interest
in dengue:

The content that you want to present must be as
interesting as possible. Also, the timing should be
right. Thetiming isright now during therainy season,
soit'sappropriate[to share dengue-related content] .
[ID15, Southeast Asia]

When queried about the sources of information frequently used
to generate content, most (27/37, 73%) DOL s emphasized their
heavy reliance on scientific journalsand authoritative websites.
Journals were esteemed for their credibility, adherence to
international standards, and verified content, rendering them
the primary source of information. Resources such as PubMed,
UpToDate, Medscape, and WebMD were commonly accessed
for the latest medical information. In addition, many (14/37,
38%) DOL scited textbooks and guidelines published by national
or international authorities, such as the ministry of health or
WHO, as valuable sources.
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Section 3: Exploring Ways of Collaboration to
Strengthen Dengue Prevention

Theme: Types of Collaboration

The DOLs expressed a willingness to collaborate with diverse
stakehol ders within the health sector, as they cited examples of
past engagements with various entities covering a range of
health topics. They had primarily partnered with pharmaceutical
companies for health education and raising awareness about
products (20/37, 54%). Many (10/37, 27%) DOLs had
collaborated with NGOs to promote nutrition and hygiene
practices. Many (16/37, 43%) had collaborated with government
and health agencieson public health education initiatives, which
included dengue. However, only afew (2/37, 5%) DOLs were
involved in collaborations to promote dengue prevention
specifically. Interms of their rolesin collaboration, some (6/37,
16%) DOLs indicated that they preferred and, in many cases,
were tasked with creating technically oriented content. In their
past collaboration with government agencies, the DOLs (3/37,
8%) created posts or videos, which would then undergo review
by the government before being shared online. This ensured
alignment with collaboration objectives and organizational
requirements.

Theme: Factors Considered for Collaboration

Factors commonly reported by DOL sto influencetheir decision
on collaboration included adherence to ethical standards,
alignment with their values, and the credibility of scientific
evidence supporting the initiatives. A few DOL s al so discussed
their preferences regarding compensation in the collaboration.

Many (14/37, 38%) DOLs emphasized the importance of
adhering to ethical standards when considering collaborations.
They were committed to avoiding topics that touched on
sensitive issues, such as ethnicity, religion, or race, focusing
instead on content that was universally beneficial and respectful.
The DOLs (16/37, 43%) exercised caution regarding the direct
promotion of health products when collaborating with
pharmaceutical companies and were mindful of restrictions
imposed by professional ethical boards, committing to operate
within these boundaries to uphold their credibility and
professional integrity:

If the campaign isfocused on educating peopl e about
the diseaserather than selling the product, [it'sfin€].
If it's too product-centred, | would say no. We make
sure the campaign is all about education. [1D29,
Southeast Asia]

Most (21/37, 57%) DOL s prioritized projects that aligned with
their personal values and professional standards. They were
unwilling to compromise on content that contradicted their
beliefs or goals, such as vaccine endorsementsthat did not align
with their scientific understanding:

[ 1t depends on] if we have the same goal or not. Also,
if my role would be benefiting for the course or not,
if not, then | will not work with them. [I1D18, Southeast
Asig)
Moreover, many (19/37, 51%) DOLs acknowledged the
importance of credible scientific evidence in their
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decision-making processes. They mentioned that when
collaborating with pharmaceutical companies, they requested
comprehensive information on pharmaceutical products,
including adverse effects and scientific evidence, before
agreeing to the collaboration. Such measures helped to ensure
the accuracy of information disseminated by DOLSs.

Finally, our observations consistently revealed a preference
among most (27/37, 73%) DOLsfor financial compensation to
reflect their time and efforts, alongside an expectation of due
acknowledgment. They disclosed receiving monetary payments
from collaborators, notably pharmaceutical companies, or
expressed a distinct inclination toward financial remuneration
via honoraria for speaking engagements or direct payment for
content creation and collaborations. However, it isworth noting
that this study did not delveinto the specifics of honorariarates.

Discussion

Principal Findings

In this qualitative study, we found that online influencers,
including qualified health care professionals (DOLS), have
become an important avenue for public health education,
particularly concerning the prevention of infectious diseases,
such as dengue. Although traditional vector control methods
remain essential and are actively endorsed by DOL s, the public’'s
attention can wane due to message fatigue. Both the public and
DOLs are interested in new methods for dengue prevention,
such as vaccines and new vector control technologies, such as
Wolbachia. DOL srecogni ze the need to increase awareness and
deliver education about dengue vaccines. They are aware of
their rolein debunking misconceptions and controversies about
dengue vaccinesin the digital space asameansto tackle vaccine
hesitancy.

Our findings align with several well-established communication
theories, offering a conceptua foundation for understanding
their role in health promotion and communication. First, our
findings aign with the diffusion of innovations theory, which
describes how new ideas and health information spread through
communi cation channels before reaching the public [37]. Inthe
case of DOLs, they act as intermediaries who disseminate
evidence-based messagesto their online audiences. Second, our
findings align with the two-step flow theory, which suggests
that mediamessages are not directly absorbed by the public but
instead filtered through opinion leaders who reinterpret and
disseminate information [38]. Previous research examining the
role of SMIs in public health communication during the
COVID-19 pandemic found that SMIs served as information
mediators, tranglating and personalizing public health messages
for their audiences while shaping socia normsaround pandemic
behaviors[9]. Thisstudy reinforcesthe model by demonstrating
how DOLs, akin to SMIs, adapted official health messages to
enhance accessibility and engagement [9]. By effectively
translating complex health information, DOLs facilitated the
adoption of preventive behaviors, such as dengue vaccination
and vector control measures, among their online audiences.

While DOLs and SMIs share overlapping roles in health
communication, there are notable distinctions that can impact
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the weight and trustworthiness of their messages. First,
misinterpretations by SM1s can arise dueto their lack of formal
medical training, as medical information can be complex and
confusing without proper expertise [39,40]. Instead of delivering
content based on rigorous evidence, SMls often focus on
fostering engagement with their audience that is more emotion
driven with less emphasis on factual accuracy. This can
sometimes lead to the inadvertent spread of misinformation,
contributing to antivaccination movements and vaccine
hesitancy, particularly during the COV1D-19 pandemic [41-43].
Thishighlightstheimportance of medical training in accurately
interpreting and conveying health information. DOLSs, as
medically trained professionals, use information from credible
and authoritative sources to create their content, ensuring the
validation of information and guiding their audience toward
reliable sources [44]. There is substantial evidence supporting
the positive impact of SMIs on health promotion, but the
additional medical expertise of DOLSs enhances the reliability
of the health information they share.

Second, the motivations driving content creation can differ
among influencers. Many SMIs leverage their influence for
monetization through advertisements and brand endorsements,
acommon practice in the marketing and advertising industries,
which can sometimesinfluence the type of content they produce
[45-47]. In contrast, DOLS, who are also part of the broader
SMI community, are typically bound by strict medical and
ethical codes to adhere to unbiased, evidence-based practices
in their posts. Our research supports this, showing that DOLs
often avoid direct product endorsements, instead focusing on
promoting scientifically backed health knowledge and behaviors.
Thisapproach helpsbuild trust with their audience and enhances
their credibility as sources of online health information.

Third, the ability of DOLSs to navigate scientific and medical
literature makes them valuable partners in health promotion
activities. Thisis particularly true for complex diseases, such
asdengue, where both the public and DOL s show akeen interest
in novel approaches, such as vaccination and new vector control
technologies. These approaches underscore the necessity for
reliable and up-to-date information, which often can only be
accessed through collaborationswith ministries, recommending
bodies, and vaccine manufacturers. Although collaborations
within the health sector for dengue prevention remain limited,
our study demonstrated that DOLSs are receptive to engaging
with diverse entities, provided these partnerships adhere to
ethical standardsand are backed by credible scientific evidence.
These collaborations enable DOLSs to align on best practices
and public health priorities while staying informed about the
latest technol ogies and devel opmentsin dengue prevention and
treatment.

Expanding on the aforementioned information, we also noted
differences in collaborative approaches between SMIs and
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DOLs. For instance, when government agencies engaged SM1s
in campaigns for promoting influenza vaccines or raising
awareness about COVID-19, SMIs were given fact-checked
information to share directly or incorporate into their content
[9,48]. Although this approach ensures the accuracy of shared
information, studies argue that it does not fully leverage an
influencer’s unique content creation abilities or reflect their
persona, potentially undermining the impact of SMisin health
campaigns[49]. In addition, SMIswere sometimes not required
to respond to comments by campaign sponsors, as the sponsors
provided sample responses or guidelines for SMIs to engage
with their audience and respond to technical questions[48,50].
In contrast, medically trained DOL s often enjoy more creative
freedom. On the basis of our study, DOL s are frequently tasked
with creating technical-oriented content. Furthermore, they are
encouraged to actively counter misinformation on online
platforms, engage in online forums to address queries, and
monitor online discussions and sentiments about vaccines,
thereby contributing to shaping a well-informed public
perception of dengue vaccines[51,52].

More importantly, DOLS online activities can complement
offline dengue prevention efforts. They can participatein dengue
awareness and education campaignsled by NGOs or government
health authorities, thereby improving reach and engagement
among young, active online users. This can augment traditional
dengue prevention campaigns, which often face challenges of
limited reach and sustainability due to resource constraints for
physical campaign activities, particularly in low- and
middle-income countries [53].

Furthermore, as social media emerges as a primary source of
health information, including vaccine-related content [54-56],
the role of DOLSs becomes increasingly crucia in addressing
vaccine hesitancy by combating online misinformation and
disinformation [51,57]. Thisis particularly relevant for raising
awareness about dengue vaccines and the potential introduction
of new dengue vaccines in the near future. DOLS can be
leveraged to support vaccine advocacy efforts and tackle vaccine
hesitancy through collaboration with various stakeholders,
including national or regional health authorities, international
organizations, pharmaceutical companies, and NGOs.

Recommendationsfor Best Practicesin Leveraging
DOLsin Dengue Prevention

Leveraging their online influence and credibility, DOLs are
invaluable in raising awareness about dengue preventive
measures. They can play a crucia role in vaccine educational
efforts by disseminating accurate information about vaccines
and addressing hesitancy, especially with the introduction of a
new dengue vaccine. To optimize the effectiveness of DOLsin
dengue prevention strategies, we propose the following
recommendations for best practices focusing on 2 key areas.
content creation and collaboration (Figure 1).
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Figure 1. Recommendations for best practicesin leveraging digital opinion leaders (DOLSs).

DOLs

First, to enhance the effectiveness of health communication, it
is crucia to identify key aspects essential for understanding
dengue and its prevention. Dengueis a complex disease with a
wide spectrum of clinical presentations and intricate
transmission dynamics involving vectors, humans, and the
environment [19,20,58]. In addition, the nuanced considerations
in the use of dengue vaccines, including differing
recommendations based on previous exposure status and the
anticipated effects of the vaccines, necessitate clear and
accessible communication to prevent confusion and address
vaccine hesitancy among the public [59-61]. To optimize the
effectiveness of content created by DOLSs, it isessential totailor
it to specific social media platforms and ensure that it resonates
with the audience. Simplifying complex medical concepts and
scientific evidence without resorting to jargon is vital for
ensuring accessibility to a wide audience. Furthermore, citing
references and sources can bol ster the credibility of the content
and educate the audience about reliable health information
resources.

Second, collaborations between DOLs and other health sector
stakeholders should focus on the ethical promotion of health
behaviors or education rather than endorsing specific brands or
products. Thisis particularly relevant when DOL s engage with
pharmaceutical companies. Obtaining information about novel
vaccines, such as those for dengue, can be challenging, and
accessing such information may require direct engagement with
pharmaceutical companies. To facilitate DOLSs in upholding
ethical and professional standards, collaborations between DOLs
and pharmaceutical companies could involve training sessions
to ensure accurate and informed posting of vaccine-related
information. It is important to present scientific evidence that
supports partnership efforts, emphasizing an evidence-based
approach. In addition, given that dengue prevention is often a
government-initiated priority, partnering with government
agenciesfor public education initiatives and aligning with their
strategies can be beneficial for effectively disseminating
information about dengue prevention and vaccination. DOLSs
should conscioudly avoid endorsing or naming specific products
in their content but focus on promoting prevention measures
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and raising awareness about dengue. However, such
collaboration with government authorities is sometimes
challenged by the lengthy process of obtaining approvals.
Streamlining the approval process would make these
collaborations more efficient and help avoid unnecessary delays.

Strengthsand Limitations

To our knowledge, thisis the first qualitative study to explore
the role and practices of DOLs with medical credentialsin the
domain of dengue prevention. Our findings support the
engagement of DOL s as an innovative channel in public health
promotion that could significantly enhance dengue prevention
initiatives. Moreover, the recruitment of DOLs from
dengue-endemic regions ensures the representativeness of our
study participants in discussing dengue prevention strategies.
The inclusion of participants from a wide range of countries
hel ped enrich the datawith opinions from different perspectives.
Finally, data saturation was achieved, with no new codes or
themes emerging after the analysis of 12 transcripts.

Our study has several limitations. First, we focused exclusively
on DOLs specializing in communicable diseases and
vaccination, which may limit the generalizability of our findings
to other health topics. Future research exploring DOLS' roles
across different disease contexts could provide a broader
understanding of their impact. In addition, selection bias may
be present, as we recruited DOL swith substantial social media
followings due to their wider reach and potential for public
health collaboration. Whilethis approach captured insightsfrom
those with the greatest audience influence, it may have excluded
perspectivesfrom DOL swith smaller platforms, who might use
different engagement strategies. Second, as with all qualitative
research, our findings are subject to interpretation. To ensure
rigor, we used a structured topic guide, conducted interviews
using experienced qualitative researchersin each country, held
facilitator briefing sessionsto align methodological approaches,
and engaged multiple researchersin dataanalysisto reduce bias
[62]. Third, while thematic saturation was not a predetermined
sampling criterion, we observed inductive data saturation, as
no new themes emerged after analyzing 12 interviews [63].
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Fourth, member checking was not conducted due to practical
congtraints. Re-engaging health care professionals across 8
countries would have imposed a significant logistical burden,
likely leading to low response rates and selection bias. In
addition, multilingual trandlations could have introduced
inconsistencies, while the additional time and financial resources
required for postanalysis engagement made member checking
unfeasible within the study’s scope. Finaly, our findings
indicate limited engagement of DOLSs in dengue prevention
collaborations with other health sector stakeholders. This may
reflect insufficient governmental initiatives for dengue
prevention and control, as reported by the DOLs in our study
and previous research [64,65]. Future studies incorporating
perspectives from government agencies responsible for
communicable disease prevention are needed to address this
knowledge gap.
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