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Abstract

Background: Haemaphysalis longicornis (Asian longhorned tick) presents a growing threat to cattle health in the United
States, causing anemia, weight loss, and even death. Despite the expanding distribution of this tick and the need for prevention,
there is limited research on how to effectively communicate tick-borne disease risks to agricultural communities, particularly
cattle producers. Social media represents a potentially impactful channel for risk communication; however, its utility and
optimal message design for this population remain insufficiently understood.

Objective: This study aimed to evaluate the effectiveness of various digital communication strategies in influencing US cattle
producers’ engagement, risk perceptions, and self-reported preventive intentions regarding tick-borne diseases.

Methods: A quasi-experimental study with a 2x3 factorial design was conducted with 116 cattle producers in the United
States. Participants were randomly assigned to view simulated Facebook posts that varied by message source (extension agent
vs cattle producer) and message framing (prevention-oriented, fear-based, or neutral). Participants reported their likelihood
of engaging with the post (using an emoji reaction, commenting, or sharing), their perceptions (fear and attitudes), and their
intention to adopt preventive behaviors. Data were analyzed using descriptive statistics, ANOVA, and Spearman rank-order
correlations.

Results: Across all groups, participants showed a clear preference for low-effort engagement, most frequently using emoji
reactions rather than commenting or sharing. Descriptive trends suggested that posts from cattle producers, especially those
framed as prevention oriented, elicited higher mean engagement. Prevention-oriented messages were also associated with
greater concern about tick risks and more favorable attitudes toward prevention. As reflected in the qualitative feedback,
fear-based posts were often viewed as exaggerated or less credible. Social media engagement showed moderate correlations
with attitudes (0=0.52-0.64) and preventive intentions, with attitudes more strongly associated with behavioral intent than fear.

Conclusions: This study provides preliminary evidence that prevention-oriented digital messages, especially when shared
by credible sources, may foster more positive attitudes and greater willingness to undertake tick prevention among cattle
producers, compared to fear-based or neutral content. The findings highlight the need for balanced, context-rich messaging
tailored to the preferences and realities of agricultural audiences. By integrating quantitative and qualitative results, this study
informs the design of more effective social media—based interventions for tick-borne disease prevention in agricultural settings.
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Introduction

Background

Haemaphysalis longicornis, also known as the Asian
longhorned tick, is originally from East Asia but has
established invasive populations in regions such as Australia,
New Zealand, and several Pacific islands. This is an invasive
species that was first detected in the United States in 2017
and has since been reported in 19 states, particularly in the
eastern and southeastern regions [1-5]. The rapid proliferation
of H longicornis across the United States can be attributed
to its broad host range and its ability to reproduce rapidly
through a parthenogenetic life cycle, allowing females to
reproduce without the need for males [5-9].

H longicornis is considered a significant pest, particu-
larly for livestock, where it poses substantial challenges to
agricultural productivity and animal health. It is particularly
dangerous to the livestock industry because it is a known
vector of Theileria orientalis lkeda, a hemoparasite that
causes bovine theileriosis, in the United States [2,6,8,10-13].
Heavy infestations of H longicornis on cattle can have direct,
detrimental impacts on cattle health, including significant
blood loss, anemia, reduced production, weight loss, and even
death [2,4,5,7,8]. Due to its expanding range and ability to
carry pathogens, this tick species is considered a growing
concern for the agricultural industry and public health in the
United States [1,14].

Effectively managing the risks posed by H longicor-
nis to the livestock industry requires comprehensive tick
control strategies tailored for cattle producers. Recommen-
ded practices include mechanical approaches such as tick
surveillance, manual removal, and vegetation management
to limit tick habitats, as well as chemical measures like
the application of on-animal acaricides or tick repellents
[10,12,15,16]. Maintaining a closed herd is also advised to
prevent the introduction and spread of ticks among livestock
[10]. However, for these preventive strategies to be adopted
effectively, raising awareness of tick-borne diseases and the
risks they pose is essential. Educational interventions targeted
at livestock producers can improve knowledge and awareness
and promote the consistent use of proven prevention and
control methods [17-19].

Supporting this need, prior research has shown that
individuals with higher knowledge Ilevels and greater
awareness and concern about tick-borne diseases are more
likely to engage in preventive behaviors [20-23]. Neverthe-
less, a widespread lack of confidence in the effectiveness
of tick prevention products such as acaricides and repel-
lents may discourage their use [23]. It has been reported
that cattle producers often apply acaricides only occasion-
ally and in response to visible tick presence rather than
as part of a consistent, preventive routine [24]. Previous
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studies recommend that educational efforts address disease
transmission routes, tick biology, and validated control
strategies to support more systematic management practices.
These findings highlight the importance of communication in
shaping not only knowledge but also behavior.

Building on this insight, this study approached the issue
from a risk communication perspective to better understand
how information about tick-borne disease prevention in the
context of H longicornis is perceived and acted upon by
cattle producers. The goal was to inform more effective
communication strategies that enhance awareness, improve
risk perception, and ultimately encourage the adoption of
preventive behaviors among this high-risk population.

Literature Review and Theoretical
Framework

Effective disease communication strategies can enhance
public understanding, influence decision-making, and
promote behaviors that support disease prevention [25-
27]. To ensure maximum impact, communicators should
customize their strategies to fit the specific behaviors and
needs of target populations, including those at risk for
tick-borne diseases, and account for varying contexts [28-30].
For example, digital technologies and online platforms have
rapidly expanded the ways in which risk information can be
delivered and received.

The rise of social media has revolutionized global
communication, especially in fields like agriculture, where
these platforms serve as powerful tools for disseminating
technology and information [31]. Social media, with its
potential for real-time updates and interactive engagement,
is suited for risk communication, including that for tick-
borne diseases [32-34]. These features allow communicators
to effectively engage with the public, fostering a better
understanding and management of tick risks [19,35]. Gupta
et al [17] further indicated that social media appears to be
an effective communication channel for spreading knowl-
edge about tick-borne diseases. Platforms such as Facebook
(Meta Platforms, Inc), X (formerly Twitter; X Corp), and
YouTube (Google Inc) have become essential channels for
sharing scientific information, making them indispensable for
communicating risks [36,37].

The interactive nature of social media promotes risk
perception and informed decision-making during disease
outbreaks. Previous studies have pointed out that social media
content about vector-borne diseases is positively related to
users’ awareness and knowledge of the risk and preven-
tive actions [38-40]. Although previous research suggests
that cattle producers in the United States generally have a
lower preference for and lower trust in social media [41],
it also highlights that information shared through social
media by credible sources such as peer cattle producers
and beef industry organizations is often considered reliable
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[42]. Therefore, while social media may not be the preferred
communication tool for this demographic, its importance in
reaching broader audiences and conveying critical disease
prevention messages cannot be underestimated.

In the context of US cattle producers, extension agents and
peer cattle producers represent two of the most influential
yet contrasting sources in terms of credibility and practi-
cal relevance. Extension agents have institutional expertise
and are scientific authority figures. They serve as formal
representatives of land-grant universities or government
agricultural agencies. Their credibility stems from profes-
sional training, research-based knowledge, and access to
current scientific information. Many producers view them
as reliable and unbiased sources of practical advice. Effec-
tive communication by extension agents, especially when
combined with interpersonal skills and an understanding of
producer needs, can enhance the adoption of innovations
and best practices [43-45]. In contrast, peer cattle produc-
ers are trusted for their practical experience and shared
challenges. Producers see peers as credible because they
have faced similar decisions in the same environment.
Peer learning and observation strongly influence behavioral
change, as agricultural producers trust advice from those
living comparable realities [46,47]. Unlike extension agents,
peers shape behavior through social connections and proven
local success, offering a grassroots influence that comple-
ments expert-driven approaches.

Additionally, designing communication content that
resonates with the target audience enhances the effective-
ness of risk communication. Framing theory is often used
to explain how the presentation of information through
communication channels influences how audiences interpret
and respond to a message. A frame highlights certain aspects
of an issue while downplaying others, thus shaping the
audience’s perception of the topic [48]. In the context
of disease communication, gain-framed messages focus on
prevention and present outcomes as clear and low-risk,
conveying the idea that the disease is manageable. On the
other hand, loss-framed messages, which emphasize the
potential health risks, tend to communicate greater uncer-
tainty and evoke stronger negative emotions such as fear [19,
49-51]. Gain-framed appeals, which highlight the advantages
of compliance, have statistically higher engagement rates
and are more persuasive than loss-framed appeals, but the
difference in effectiveness is quite small [52,53]. While this
finding is supported by several studies [49,54], other research
has demonstrated that framing messages around the severity
of risk can also be effective in encouraging preventive actions
[50,55]. Li et al [56] found that social media posts combining
both positive and negative content generate more comments
and reactions than those with purely negative content.

Purpose

This exploratory study aimed to identify effective social
media communication strategies for cattle producers in
the United States and to explore the factors related to
their risk-preventive intentions regarding the impact of
H longicornis on the livestock industry. Adoption of
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personal preventive actions varies depending on individuals’
perceptions of tick-borne disease risks and their demo-
graphic characteristics. Therefore, targeted health promotion
communication is essential for high-risk groups exposed to
ticks. This area remains underresearched, and communica-
tors should focus on ensuring that these at-risk populations
adopt necessary prevention behaviors [15-17,19,30,57]. The
following research questions were developed to align with the
research objectives.

1. Which message framing is observed to engage cattle
producers more when presenting the risks of H
longicornis?

2. How do cattle producers perceive different types
of message framing regarding fear, attitudes, and
consideration of preventive behavioral intentions
regarding the risks of H longicornis?

3. What are the associations among social engagement,
perceptions, and preventive behavioral intentions to
identify the key variables in cattle producers’ respon-
ses?

Methods

Population and Sample

This quantitative study surveyed cattle producers in the
United States using an online survey distributed via Qualtrics.
Given the difficulty in reaching the target population, both
online and offline methods were used to gather responses
through convenience sampling. At the annual convention
of the National Cattlemen’s Beef Association (NCBA) in
February 2024 in Orlando, Florida, we collected data directly
from cattle producers. They were asked to complete the
online questionnaire using iPads (Apple) and QR codes,
resulting in 68 responses. Additionally, from May to June
2024, we collected 48 more responses through Facebook
ads and advertisements in cattle magazines. A total of 116
valid responses were obtained in this study. Nonprobabil-
ity sampling was adopted as a suitable method for mak-
ing population estimates in this context because it allows
targeting specific, hard-to-reach populations while maintain-
ing a broad outreach, even though it does not involve random
selection [58].

Research Design and Instrument

At the beginning of the questionnaire, we asked participants
to identify the primary class of commodity they grow or
produce. If “cattle” was not selected as one of the primary
commodities, the respondent was excluded from the study
to ensure that the collected sample aligned with our tar-
get population. Variables such as location and annual sales
for the agricultural operation were also collected to gather
comprehensive background information on the participants.
Additionally, a pretest question, which required a response on
a 5-point Likert scale, was asked to understand the respon-
dent’s support for tick risk education.

The study used a quasi-experimental approach. To ensure
complete and transparent reporting, this study adhered to
the Checklist for Reporting Results of Internet E-Surveys
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(CHERRIES) [59], appropriate for quasi-experimental studies
and web-based interventions. Specifically, we followed the
recommendations for reporting internet-based surveys to
ensure clear description of the participant recruitment and
allocation procedures and data collection methods. These
guidelines supported consistent and detailed reporting of our
study methods and helped ensure that the study is interpreta-
ble and reproducible by others.

A 2x3 factorial design was implemented to examine
the influence of message source (extension agent versus
cattle producer) and message framing (prevention-oriented,
fear-based, or neutral) on producer perceptions and behavio-
ral intentions related to tick prevention. This design created
6 experimental conditions, with each participant randomly
assigned to view 1 message from each source, totaling 2
messages per participant. Random assignment was used to
minimize selection bias and balance potential confounders
across groups.

To guage cattle producers’ perceptions of social media
posts, this study developed a survey instrument focused on
creating realistic simulated Facebook posts. Zeoob, an online
educational tool that can generate simulated social media
posts [60], was chosen for this purpose. Six posts were
created, all related to H longicornis, and attributed to 2
personas—an extension agent and a cattle producer. Each
persona shared 3 posts with different content. The content
framing varied from a prevention-oriented message, which
was gain framed (M1: “It is crucial to spray your pastures
and animals to prevent ticks from infecting the herd.”), to
a fear-based message, which was loss framed (M2: “Watch
out! Cow-killing ticks are spreading across the U.S.”), and
included a middle-ground approach (M3: “You don’t want to
learn the hard way. Entire herds across the U.S. have been
lost already.”).

Simulated posts were presented via the online survey
platform. We excluded responses that were completed too
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quickly to ensure that respondents had sufficient exposure
time to view each post. Participants could not revisit previous
messages. Participants could view only the posts assigned to
their experimental condition and had no opportunity to view
posts from other subgroups.

The survey questions assessed participants’ likelihood
of social engagement after viewing the social media post.
Participants were asked how they would react, including
choosing an emoji, commenting, or sharing the post. The
likelihood of engagement was measured on a 5-point Likert
scale (l=unlikely, 2=somewhat likely, 3=likely, 4=very
likely, and 5=extremely likely). If participants indicated that
they were at least somewhat likely to react by liking the post,
they were further asked to select which emoji they might use.
These emojis, modeled after those on Facebook, included 7
options such as like, love, and sad.

We also assessed their perceptions of the post, including
their fear of H longicornis and the diseases it spreads as well
as their attitudes supporting proactive preventive intentions
and raising awareness about tick-related risks. To assess the
participants’ preventive behavioral intentions in response to
tick-borne diseases, we focused on 2 key measures: removing
ticks through surveillance and spraying cattle with on-animal
acaricides or tick repellents [10]. Each measure was assessed
with 2 questions, all answered on a 5-point Likert scale
(1=strongly disagree to 5=strongly agree).

Moreover, to enrich our findings, we included open-ended
questions to capture the participants’ thoughts and reflections
on the simulated social media posts viewed in their assigned
experimental condition. Each respondent answered up to 28
questions, including 6 about their baseline characteristics as
well as 2 sets of quasi-experimental questions (11 questions
each). Figure 1 depicts the research process and the simulated
social media posts.
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Figure 1. Research process and illustration of the quasi-experiment.
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Participants saw a simulated social media post in each source, with a random message framing.
Questions assessed reactions to the post, perspectives, and preventative intentions.
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Data Analysis

SPSS software (version 29.0; IBM Corp) was used to analyze
the quantitative data. The random assignment method was
expected to distribute potential confounders evenly. We
conducted ANOVA tests to compare baseline demographic
variables and pretest attitudes across the randomized groups,
using group assignment as the independent variable. All
comparisons were nonsignificant, indicating that the groups
did not differ in these baseline measures. To answer our
first and second research questions, descriptive statistics were
first used to explain how participants responded to different
messages. ANOVA tests with post hoc comparisons were
completed using the Scheffe correction. For the third research
question, Spearman rank-order correlations were used to
examine the associations between their social engagement on
social media, perceptions of the post, and reported preventive
intentions, given the ordinal nature of the Likert-type items.

Qualitative data were analyzed using a thematic analysis
approach. First, all responses were read in full to ensure
familiarization with the content. Initial codes that captured
distinct concepts or sentiments were identified. Then, through
an iterative process, similar codes were grouped into broader
themes that illustrated cattle producers’ perspectives on
message tone, credibility, perceived relevance, and barriers
or motivators to engagement. Representative quotes were
selected to illustrate each major theme. This procedure
ensured a rigorous and transparent analysis of qualitative
inputs, complementing the quantitative survey results.

Ethical Considerations

This study was reviewed and approved by the Institutional
Review Board at the University of Florida (IRB#202201562).
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Written informed consent was obtained electronically from
each participant prior to their participation. Participants were
briefed about the study objective, procedures, voluntary
nature of participation, and the right to decline or withdraw at
any time without penalty. All data collected were anonymized
before analysis. Participants were given a tick removal kit for
their participation in the study. The value of each kit was
under US $2.

Results

Descriptive Statistics of Agricultural
Operation Characteristics

Due to convenience sampling, most of the respondents came
from southeastern states in the United States, such as Florida
(30/116, 25.9%), Tennessee (20/116, 17.2%), and Kentucky
(14/116, 12.1%). The agricultural operations of most cattle
producers (98/116, 84.5%) were located in rural areas.
Approximately half of the respondents (55/116, 47.4%) had
annual sales of less than US $50,000, followed by those with
sales between US $50,001 and US $150,000 (24/116, 20.7%).
These figures reflect the national data from the 2022 Census
of Agriculture, which reported an average annual agricultural
income of US $79,790 [61]. Regarding their role in agricul-
ture, 89 participants (76.7%) identified as owner or operator.
Detailed characteristics of the sample are shown in Table 1.
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Table 1. Characteristics of the sample (N=116).

Yang et al

Characteristic

Participants, n (%)

State of origin
Florida
Tennessee
Kentucky
Texas
Virginia
Georgia
Other
Agricultural operation location
Rural area
Urban or suburban area outside the city limits
Urban or suburban area inside the city limits
Agricultural operation annual sales
Less than US $50,000 in gross annual sales
Between US $50,001 and US $150,000 in gross annual sales
Between US $150,001 and US $249,999 in gross annual sales
Between US $250,000 and US $500,000 in gross annual sales
More than US $500,000 in gross annual sales
Role in agriculture
Owner/operator
Hired labor

Consumer
Other

30 (25.9)
20 (17.2)
14 (12.1)
9(7.8)
9(78)
8(6.9)
26 (22.4)

98 (84.5)
14 (12.1)
4(3.4)

55 (47.4)
24 (20.7)
12 (10.3)
13(11.2)
12 (10.3)

89 (76.7)
9(7.8)
4(34)
14 (12.1)

Social Engagement on Social Media

To answer the first research question, in the quasi-experiment,
we assessed cattle producers’ self-reported engagement with
different simulated social media posts, specifically through
choosing an emoji, commenting, and sharing the post. While
the ANOVA did not reveal statistically significant differences
across the 6 combinations of message source and message
type, we observed several noteworthy descriptive patterns in
the engagement data.

Overall, the results indicated that cattle producers are
most likely to engage with posts through emoji reactions
compared to commenting and sharing. Among the various
emojis available on Facebook, the “Like” emoji remained
the most frequently used in all experimental conditions, even
compared to newer emojis. Commenting was generally less
likely across all combinations of message source and type.
The mean scores for commenting were consistently lower
than those for emoji reactions and sharing, suggesting that

while cattle producers may react to or share posts, they are
less likely to engage in discussions or leave comments on
these posts.

Further examination showed some variation in the mean
engagement scores across the combinations of message
source and type and highlighted some trends. For instance,
the highest average likelihood score for emoji engagement
(mean 2.89, SD 1.30) was observed for the cattle producer
x M1 (cattle producer, prevention-oriented message) group,
while the lowest (mean 2.38, SD 1.33) was observed for the
extension agent x M2 (extension agent, fear-based message)
group. Similar descriptive differences were noted for the
sharing and commenting behaviors. However, it is important
to note that these observed patterns did not reach statistical
significance in this analysis and thus should be interpreted
with caution as preliminary trends rather than as definitive
group differences. Table 2 presents the descriptive results for
social engagement across all experimental conditions.

Table 2. Likelihood of social engagement with simulated Facebook posts among participants in 6 experimental conditions.

Type of engagement Likelihood score?, mean (SD)

EAP x M1¢ EA x M24 EA x M3¢ CPf x M1 CP x M2 CP x M3

(n=40) (n=34) (n=40) (n=36) (n=32) (n=38)
Emoji 2.60 (1.37) 238 (1.33) 2.81(1.37) 2.89 (1.30) 242(1.17) 2.76 (1.46)
Comment 2.05 (1.36) 1.62 (1.13) 1.86 (1.24) 2.00 (1.29) 1.72 (1.05) 2.03 (1.40)
Share 2.33(1.39) 235 (143) 230 (1.52) 242 (142) 2.03(1.18) 2.63 (1.53)
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4L ikelihood was rated on a 5-point Likert scale.
PEA: extension agent.

“M1: prevention-oriented message.

dM2: neutral message.

°M3: fear-based message.

fCP: cattle producer.

Perceptions of Simulated Social Media
Posts and Preventive Intentions

To answer the second research question, we assessed
several important dimensions, including participants’ fear
and concern about tick-related risks, attitudes supporting
preventive behaviors and local awareness, and their self-
reported intentions to take preventive actions following
exposure to the social media posts. Across these outcomes,
while ANOVA results did not indicate significant differences
between groups, we identified some descriptive patterns that
may offer preliminary insights for future studies.

Regarding the respondent’s perception of the post, it was
observed that the source of the message alone did not make
a difference. However, when combined with the content of
the message, distinct trends began to emerge. Specifically,
when either an extension agent or a cattle producer used a
prevention-oriented message to communicate the risks of H
longicornis to the cattle, participants expressed higher levels
of concern about tick risks. They also demonstrated more
positive attitudes toward managing the risks associated with

ticks. Conversely, when a fear-based message was employed
as the communication strategy, it led to lower perceptions of
post credibility or effectiveness.

Regarding responses related to preventive intentions, this
study observed distinct patterns across different messaging
sources and types. An analysis of responses to messages from
an extension agent showed that the neutral message proved
effective in prompting preventive intentions. For example,
the extension agent x M2 condition had a relatively high
mean score for examining gear and cattle for ticks (mean
394, SD 0.75) and using tick repellents (mean 3.88, SD
1.02). However, when cattle producers were the source of
the message, the data revealed somewhat mixed outcomes.
The prevention-oriented message had a relatively high mean
score for encouraging cattle producers to examine gear and
cattle for ticks as a precaution (mean 3.94, SD 0.89), but this
communication strategy was less effective in promoting the
use of tick repellents to avoid tick bites (mean 3.62, SD 1.23).
Table 3 shows the perceptions of the posts and preventive
behavioral intentions among participants in various experi-
mental conditions.

Table 3. Perceptions of simulated Facebook posts and preventive intentions among participants in 6 experimental conditions.

Statement Rating?, mean (SD)
EAPxMI1° EAxM2¢ EAxM3® CPfxMl  CPxM2 CP x M3
(n=39) (n=33) (n=40) (n=34) (n=33) (n=34)
Fear
Worries about cattle health 3.77(090) 3.52(1.09) 3.60(0.84) 3.85(0.93) 3.73(0.67) 3.50(1.02)
Fear of tick risks 328(0.92) 3.09(0.95) 3.22(0.89) 3.53(0.93) 3.39(0.75) 3.32(1.07)
Attitude
Attitude toward educating the community about tick 4.08(0.74) 3.88(1.17) 407(0.94) 4.09(0.90) 4.00(0.71) 3.91(0.90)
risks
Attitude toward regular checks for ticks in the 408 (0.87) 4.15(0.83) 3.68(1.07) 3.97(0.87) 3.94(0.75) 3.79 (0.85)
surroundings
Preventive intentions
Regular examination of gear and cattle for ticks 377 (0.87) 3.94(0.75) 3.50(1.13) 3.94(0.89) 3.70(0.81) 3.82(0.97)
Use of tick repellents to avoid tick bites 3.67(090) 388(1.02) 3.67(1.07) 3.62(1.23) 3.82(0.81) 3.97(0.83)

4Statements were rated on a 5-point Likert scale.
PEA: extension agent.

“M1: prevention-oriented message.

dM2: neutral message.

°M3: fear-based message.

fCPp: cattle producer.

Open-Ended Responses From Cattle
Producers

To interpret and supplement the quantitative results, we
further asked participants for their opinions on the simula-
ted social media posts to gain deeper insights into their
thoughts on the experimental conditions. Some responses
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were brief affirmations, such as “Good job” or “Great info.”
These responses suggest that certain producers viewed the
posts as useful and well presented, even if the messages did
not always prompt further engagement or detailed feedback.
Conversely, some participants offered minimal or neutral
input, with responses such as “No” or “N/A.” Such replies
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indicate that not all respondents felt strongly about the
content or were motivated to provide additional commentary.

After excluding brief or ambiguous responses, thematic
analysis was conducted to identify distinct concepts emerging
from the qualitative data. This approach yielded 3 dominant
themes. The most frequently occurring theme was criticism
of sensationalism and scare tactics. Respondents expressed
concern over the use of alarming or exaggerated language
in the social media posts. For instance, comments such as
“Seems like a fear tactic instead of informational,” “Over
exaggerated,” and “Sounds like a scare tactic by PETA
[People for the Ethical Treatment of Animals].” All com-
ments about the content being exaggerated were about posts
with a fear-based or neutral message, with slightly more
comments directed at posts with fear-based messages. This
underscores the perception that fear-based messaging may
undermine credibility, potentially resulting in skepticism
or disengagement among the target audience. While some
participants acknowledged that such messages were effec-
tive in capturing attention, several emphasized that commu-
nication should prioritize education over sensationalism, as
reflected in the following comment: “The post should be
more educational rather than shocking.”

Another closely related but different theme was social
media skepticism and fatigue. Under this theme, participants
expressed doubt not only about the content of the posts
but also about the reliability and intentions behind social
media communication in general. Comments such as “[It
was] too much of a scare tactic to get someone to click the
link” and “Less clickbait, obviously untrue” reflect broader
concerns about the prevalence of clickbait in social media
environments. Moreover, comments such as “I would look
for verification on something other than Facebook before I
reacted” suggest a distrust of information on social media.
The primary distinction between this theme and the previ-
ous one lies in the focus: while criticism of sensationalism
centers on the content and style of the specific posts, social
media skepticism and fatigue reflect a deeper mistrust toward
the platform itself and weariness with manipulative online
communication strategies.

Additionally, a prominent theme was the desire for more
detailed and contextual information. Several participants
explicitly stated the need for “more information” or greater
context, as exemplified by comments such as “Could use
more information in general,” “I would like it to elabo-
rate more,” and “I think more context should be inclu-
ded!” These responses may suggest that while social media
posts can raise initial awareness, producers are looking for
more substantive and actionable content that offers practical
guidance on tick risks and prevention strategies. The call
for additional information likely stems from the perception
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that the information in the simulated posts lacked sufficient
detail or depth to fully inform decision-making or address
producers’ informational needs. Additionally, some respond-
ents highlighted the importance of factual accuracy, express-
ing a preference for information backed by evidence, through
responses such as “Would react to see back up verification
that it was real.” All comments under the theme of desire
for more detailed and contextual information were directed
at posts with fear-based or neutral messages, with the latter
receiving more comments.

Associations Between Social
Engagement, Perceptions, and
Preventive Intentions

The analysis of social engagement, which included using
emoji reactions, commenting, and sharing, revealed associa-
tions with risk perceptions, attitudes, and reported preventive
intentions. Emoji reactions were highly correlated with both
sharing (0=0.83, P<.001) and commenting (0=0.80, P<.001),
suggesting that participants who engaged with posts through
emojis were also more inclined to engage further by sharing
or commenting. Furthermore, social engagement exhibited
meaningful associations with perceptions and preventive
actions. Participants’ interactions with social media posts
showed low to moderate correlations with their perceptions
and subsequent behavioral intentions. For instance, those who
were more willing to share the post tended to have moder-
ate concerns about the health risks ticks pose to their cattle
(0=0.32, P <001) and were also more likely to engage in
preventive intentions such as regularly examining their gear
and cattle for ticks (0=0.25, P<.001) and using tick repellents
(0=0.29, P<.001).

The results also indicated that fears and attitudes toward
managing the risks associated with ticks had a positive
association with preventive intentions. The association
between fear and preventive intentions was low to moderate.
For instance, producers’ worries about cattle health because
of ticks were moderately correlated with regular examina-
tion of gear and cattle for ticks (0=0.34, P<.001) and the
use of tick repellents to avoid tick bites (0=0.33, P<.001).
On the other hand, attitudes formed after viewing the posts
were closely linked to the likelihood of engaging in preven-
tive intentions against tick-borne risks, showing substantial
to very strong associations (0=0.52-0.64). All correlations
reported in this study were positive. While these correlations
point to meaningful links between risk perception, engage-
ment, and behavioral intentions, it is important to emphasize
that given the observational design, these associations do not
imply prediction or causation. Table 4 shows the associa-
tions between social engagement, perceptions, and preventive
intentions among the experimental conditions.
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Table 4. Associations® between various aspects of social engagement, perceptions, and preventive intentions.
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Attitude
Worries toward Attitude toward Regular Use of tick
about educating the  regular checks  examination  repellents to
cattle Fear of  community for ticks in the  of gear and avoid tick
Emoji use Comment Share health tick risks about tick risks surroundings cattle for ticks bites
Emoji use, 0 1.00 0.80P 0.83b 0.27° 03s5b 0.13 0.08 0.15¢ 0.164
Comment, 0 0.80° 1.00 0.79> 0.22b 0.30° 0.10 0.10 0.20° 0.21°
Share, 0 0.83° 0.79> 1.00 032> 0.37° 0.18° 0.13 025" 0.29"
Worries about ~ 0.27° 0.220 0320 1.00 0570 0.46° 038P 0.34P 033b
cattle health, o
Fear of tick risks, 0.35P 0.30P 037° 0.57° 1.00 0320 0320 0.20P 027>
o
Attitude toward ~ 0.13 0.10 0.18° 0.46P 0320 1.00 0.54b 0.53P 0.53b
educating the
community about
tick risks, @
Attitude toward ~ 0.08 0.10 0.13 0.38P 0320 0.54b 1.00 0.64° 0520
regular checks
for ticks in the
surroundings, @
Regular 0.15¢ 0.20° 0.25> 0.34b 0.20° 0.53b 0.64> 1.00 0.58"
examination of
gear and cattle
for ticks, @
Use of tick 0.164 021b 0.29b 033b 027° 0.53b 0520 0.58P 1.00

repellents to
avoid tick bites,

0

Strength of the association is indicated by the value of the correlation coefficient [62]: 0.01-0.09, negligible; 0.10-0.29, low; 0.30-0.49, moderate;

0.50-0.69, substantial; >0.70, very strong.
bp<001.

°P=.03.

dp=02.

Discussion

This study provides a clearer understanding of the effective-
ness of digital risk communication strategies among cattle
producers, specifically regarding social media engagement,
risk perception, and preventive intentions in response
to messages about H longicornis. While some observed
differences did not reach statistical significance in our
quasi-experimental study, several noteworthy descriptive
trends and participant insights emerged from the qualitative
data, providing valuable direction for both future research and
practical science communication. These findings fill a gap in
research on the social media health education interventions on
people’s perceptions and preventive intentions [16].

First, various message frames under different conditions
were analyzed to better inform communication strategies
targeting cattle producers in the United States regarding the
health risks posed by H longicornis to their livestock. Results
showed that cattle producers were more likely to react to
posts using emojis than to share or comment, suggesting
a preference for low-effort engagement when processing
tick-related information. This is consistent with previous
digital communication research, indicating that while such
responses can enhance message visibility [63], they may
not fully reflect deeper cognitive engagement. The “Like”
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emerged as the most frequently used reaction across all
experimental conditions. This aligns with prior research
suggesting that clicking the “Like” button is often a cog-
nitively automatic response [63,64]. Users may favor it
because it requires minimal mental effort and serves as a
default expression of acknowledgment or general approval
without necessitating deeper emotional processing or critical
engagement.

Contrary to the findings of O’Keefe and Jensen [53], we
did not observe statistically significant differences in social
media engagement rates between prevention-oriented and
fear-based messages, nor did gain-framed messages lead to
higher engagement [56]. This result aligns with the findings
of Yang et al [19], who observed no clear distinction in
social media engagement when tick risks were communica-
ted using either gain or loss framing. Nevertheless, both
gain- and loss-framed messages showed a trend of higher
levels of social engagement than neutral messages commu-
nicating the risks associated with H longicornis, regardless
of whether the message source was an extension agent or
a fellow cattle producer. This contrasts with the findings
of Li et al [56], which reported that posts with a mid-
dle-ground approach containing both positive and negative
content generated higher social engagement. We infer that
this descriptive difference may be due to the special nature

JMIR Form Res 2025 | vol. 9 1e77239 | p. 9
(page number not for citation purposes)


https://formative.jmir.org/2025/1/e77239

JMIR FORMATIVE RESEARCH

of the case. Agricultural risks, which often directly affect
livestock and livelihoods, may prompt cattle producers to
respond more strongly to content that emphasizes these
risks than to content that presents risks mildly. This find-
ing highlights that emotionally charged and prevention-orien-
ted content may attract more attention than neutral content,
although these differences were not statistically significant
in this sample. Despite this finding, qualitative data revealed
that some participants have a distrust of the social media
platform itself and experienced information fatigue, which in
turn affected their responses to the messages.

The results also revealed descriptive patterns suggesting
associations between different communication strategies and
cattle producers’ perceptions of H longicornis risks. Although
the message source alone did not appear to substan-
tially affect perceptions, the combination of source and
content framing showed some preliminary trends. Specifi-
cally, prevention-oriented (gain-framed) messages, whether
delivered by an extension agent or fellow cattle producer,
were associated with higher levels of concern about tick
risks and more positive attitudes toward community education
and routine livestock checks. This observation is generally
consistent with previous research on prospect theory [49,51,
54], which indicates that gain-framed information tends to be
more persuasive when promoting actionable outcomes. In this
study, the prevention-oriented messages highlighted specific
actions that could mitigate risks, potentially supporting the
positive attitudinal responses.

Conversely, fear-based (loss-framed) messaging tended
to elicit lower perceptions of post credibility or effective-
ness. Our qualitative findings further enrich the understand-
ing of communication effectiveness. Some cattle producers
reported being less inclined to engage with or trust posts they
viewed as sensationalized and did not prefer excessive use
of clickbait. Despite acknowledging that emotionally charged
language draws attention, several participants cautioned that
such approaches can undermine trust or provoke skepti-
cism, echoing broader findings in health communication that
fear-based messaging, while memorable, may backfire among
certain segments of the population [29,40,52,65,66]. These
insights provide actionable guidance that effective digital
outreach should balance the need to capture attention with the
delivery of accurate, context-rich information that empowers
rather than alarms the audience [31,33].

With respect to reported preventive intentions, differen-
ces among message types were subtle and did not reach
statistical significance. Descriptively, neutral messaging from
an extension agent appeared to be relatively more effec-
tive in encouraging intentions to undertake both mechan-
ical and chemical tick prevention measures. In contrast,
fear-based messaging was associated with a trend of lower
engagement in preventive intentions. Notably, prevention-ori-
ented messages from cattle producers were more commonly
associated with precautionary behavioral intentions, such as
checking gear and cattle for ticks. However, fewer partici-
pants reported using more intensive measures, such as tick
repellents, following these messages. These trends suggest
that while producers may rely on peer recommendations
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for certain preventive practices [46,47], additional reinforce-
ment or information may be needed to encourage the use of
more comprehensive preventive methods such as chemical
treatments.

For the last research question, the associations among
social engagement, perceptions, and preventive intentions
were examined. First, it was found that participants who
engaged with posts showed low to moderate correlations
with their perceptions, including both their fear of tick-
borne diseases and attitudes toward managing tick-related
risks. This suggests that as cattle producers develop stron-
ger perceptions of the issue, they are more inclined to
interact with related posts, which in turn may amplify their
resonance with the content. Furthermore, the study revealed
that higher social engagement was also associated with
increased implementation of both mechanical and chemical
tick prevention measures. This implies the effectiveness of
social media not only in engaging the public [32,34] but
also in disseminating information about tick-borne diseases
[17,19,35]. As this is a cross-sectional study, we cannot infer
a direct causal relationship between social media interaction
and cattle producers’ perceptions and preventive intentions.
The findings of this study present a potential avenue to be
explored in greater depth in future research.

Additionally, the study revealed moderate associations
between participants’ fear of ticks harming cattle and their
intentions to regularly inspect the cattle and gear or apply
tick repellents. This is consistent with Olechnowicz et
al [57], who highlight the motivating influence of emo-
tional discomfort caused by ticks, as well as with other
research showing that increased awareness and concern about
tick-borne diseases can promote preventive practices [20-22].
These findings suggest that tick prevention messaging may
benefit from incorporating emotional appeals so long as
messages remain accurate and clear. On the basis of framing
theory [19,51] and our results, we recommend pairing
risk-based messages with practical, actionable strategies that
empower producers, rather than relying solely on fear. When
combined with evidence-based control recommendations [23,
24], such an approach is more likely to motivate cattle
producers to adopt systematic and sustained tick prevention
practices.

This exploratory study has certain limitations. The
sample —primarily drawn from the southeastern United States
—was modest in size, and baseline participant characteristics
were not fully assessed, which may limit the generalizability
of the findings. However, the combination of quantitative
and qualitative results yields practical recommendations for
those seeking to improve digital health risk communication
in agricultural sectors. We recommend using larger, more
diverse samples and assessing more baseline characteristics
in future research, to validate these findings across different
regions and agricultural contexts and to explore the potential
differences in risk perception and preventive behaviors across
diverse agricultural populations.

In the future, communicators should consider the challenge

of providing sufficient and practical information about

JMIR Form Res 2025 | vol. 9177239 | p. 10
(page number not for citation purposes)


https://formative.jmir.org/2025/1/e77239

JMIR FORMATIVE RESEARCH

tick-borne diseases within the constraints of brief social
media posts. While concise, visually engaging messages are
necessary, they must also convey credibility and substance in
order to build trust and motivate action. There is no single

Yang et al

risks of ticks and tick-borne diseases within a limited number
of characters in a post while also encouraging the audience
to seek more information or take preventive actions [28].
These challenges are important areas for further exploration

framing or strategy that works for all target audiences, which  in future research.

makes it an ongoing challenge to effectively communicate the
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