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We analyzed Instagram posts about Zika by using the
Health Belief Model. We found a high presence of threat
messages, yet little engagement with these posts. Public
health professionals should focus on posting messages to
increase self-efficacy and benefits of protective behavior,
especially when a vaccine becomes available.

any persons will not engage in health protective be-

haviors without first understanding that they are at
risk for an adverse outcome. However, the concept of risk
can be difficult for persons to grasp (/), especially with a
health topic such as Zika, with which persons are not likely
to have much experience before an outbreak. Social me-
dia provides information that can help frame the public’s
understanding of complex, highly contagious viruses (2).
Instagram, especially, has potential for communicating risk
information because visuals can increase attention and re-
call above those for text alone (3). In addition, women of
reproductive age are particularly likely to use Instagram
(4), making it a salient platform for Zika information. Ana-
lyzing Instagram posts about Zika lends insight into public
attitudes and beliefs about Zika and the types of messages
that are engaging. Understanding the target audience is a
key step in the formative research process when designing
effective prevention messaging.
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Two studies have examined Zika-focused messages
on Instagram (5,6), but neither study included health be-
havior theory, a major component of effective public health
messaging (7). The Health Belief Model (HBM) provides
a theoretical framework to explain the uptake of preventive
behaviors by perceived susceptibility, severity, benefits,
barriers, self-efficacy, and cues to action (8); HBM has been
used successfully to develop health education messages and
campaigns. To address the lack of health behavior theory in
previous studies of Zika on social media, we examined the
content of, and engagement with, Zika posts on Instagram
through the lens of the HBM (Appendix, https://wwwnc.
cdc.gov/ElD/article/25/1/18-0824-App1.pdf).

We collected Instagram posts that used the hashtags
#Zika and #ZikaVirus during August 1-31, 2016; hashtags,
which are words/phrases preceded by the # symbol, create
searchable topics on many social media platforms, includ-
ing Instagram. We also used the simple random sampling
in the social media mining tool Netlytic (https://netlytic.
org) to select 1,000 posts for quantitative content analysis
(intercoder reliability 0.71-1.00).

We found that of all HBM constructs, perceived sever-
ity (75.8%) and perceived susceptibility (59.9%) occurred
most frequently, indicating that posts reflect a high level of
perceived threat. However, posts mentioning fear and dan-
ger produced lower engagement (Table). One explanation
for this finding might relate to how persons process a threat
response. The Extended Parallel Processing Model pro-
vides 2 pathways as a threat response: danger control and
fear control (9). Fear control takes place when a perceived
threat is greater than the perceived efficacy to deal with the
threat (e.g., a vaccine); as a result, responses are likely to be
maladaptive. It remains to be determined whether this pat-
tern holds once a high-efficacy response like the Zika vac-
cine becomes available, or whether engagement increases,
as would be predicted by the danger control path of the
Extended Parallel Processing Model.

Perceived barriers to Zika preventive behaviors were
barely present (2.8%) as a percentage of the total sample and
present in just >10% of the posts specifically mentioning

Table. Mann-Whitney U test results for dichotomous independent variables and median engagement for the Health Belief Model in
analyzing Instagram posts about Zika for public health communications

Median Median

Engagement variable Variable present absent u* Y4 p value
Likes Conspiracy theories 188.00 64.00 52,426.000 3.525 <0.001
Comments Conspiracy theories 19.00 6.00 56,533.500 5.070 <0.001
Likes Fear 61.00 102.00 78,434.000 -4.045 <0.001
Comments Fear 6.00 10.00 78,619.000 -4.008 <0.001
Likes Mosquito visual 57.50 77.50 63,749.500 -2.343 0.019

Likes Person visual 89.50 57.50 141,628.000 3.733 <0.001
Likes Perceived benefits prevention 45.00 78.50 46,042.000 -2.277 0.023

Comments Perceived benefits prevention 4.00 7.00 45,176.000 -2.575 0.010

Likes Perceived severity 61.00 112.00 74.914.000 —-4.356 <0.001
Comments Perceived severity 6.00 10.00 75,207.500 -4.291 <0.001
*Test statistic for Mann-Whitney U test.
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Zika preventive measures. Using mosquito repellent was
mentioned most frequently, more so than other available
options, such as postponing travel to areas with local Zika
activity or wearing long-sleeved shirts or pants. This find-
ing makes sense because half of all preventive measure
posts originate with commercial accounts, which often are
promoting mosquito repellents. In addition, using mosquito
repellent is not a complex behavior, and few barriers to
its use likely exist beyond mild inconvenience. However,
when a Zika vaccine becomes available, the conversation
about Zika preventive measures on Instagram will likely
change because vaccination is not without controversy.
Finally, cues to action were present in only 10.2% of the
sample, and cues to self-efficacy were present in only 9.6%
of the sample. Public health communications professionals
should focus on increasing these forms of messaging on
social media, especially when a vaccine becomes available.

Overall, the Zika-focused posts in this sample reflected
a high level of perceived threat and a low level of expressed
self-efficacy. At least some of the responses seem to be
maladaptive in nature. To counter this trend, public health
organizations should consider increasing their activity re-
garding Zika prevention on Instagram. For example, they
could emphasize the benefits and relative ease of restrict-
ing travel to high-risk areas, using repellent, and wearing
protective clothing—and that the benefits of such actions
outweigh the barriers. Because the salience of Zika tends
to wane after the summer, cues to action are particularly
needed to remind the public of ongoing risk, especially
travel-related risk. Last, once a vaccine becomes available,
it will be essential to promote the safety and efficacy of the
vaccine and counter misinformation about vaccination side
effects more generally.
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In 2017, endocarditis caused by Streptococcus equi sub-
species zooepidemicus was diagnosed in a man in the
Netherlands who had daily contact with horses. Whole-ge-
nome sequencing of isolates from the man and his horses
confirmed the same clone, indicating horse-to-human trans-
mission. Systematic reporting of all zoonotic cases would
help with risk assessment.

On July 23,2017, a 62-year-old man sought care at the
emergency department of Tergooi Hospital (Hilver-
sum, the Netherlands) for general malaise and fever up to
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Appendix

Health Belief Model

Health behavior theories provide a way to better understand health-related behaviors and
design effective public health messaging (1). The Health Belief Model (HBM) provides a
theoretical framework to help explain and predict the uptake of preventative behaviors. The
HBM posits that persons will engage in a health-protective action if they 1) believe that a
negative health condition can be avoided; 2) believe that, by taking a recommended action, they
will avoid a negative health condition; and 3) believe that they can successfully take a
recommended health action. According to the model, a person’s likelihood of engaging in health-
promoting behavior (or reducing health risk behavior) is determined by 4 main antecedents: 1)
perceived susceptibility to a certain health condition; 2) perceived severity of the health
condition and its consequences; 3) perceived barriers to engaging in the advised action; and 4)
perceived benefits to taking health action. Together, these 4 perceptions are theorized to account
for individuals’ readiness to take health-related action, and are activated by 1) cues to action and
2) self-efficacy to successfully perform the action (2). There is strong empirical support for the
use of HBM as a framework for developing health education and promotion messages and
campaigns (1). However, to our knowledge, the model has not yet been applied to Zika-specific
health behaviors. Although 2 earlier content analysis involving Zika-related posts on Instagram
have been published (3,4), neither included the HBM or other health behavior theories and

theoretical constructs.
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Research Questions

To better understand how to communicate with the public about the Zika virus and about
Zika preventative measures on Instagram using HBM constructs, it is necessary to identify how
persons respond to existing Zika messages on the platform. Given the current growth of
Instagram as a platform for public discussions and sharing of information, exploring users’
engagement with HBM constructs as part of Zika-related content can yield useful insights for the
development of timely and relevant health messages. Therefore, our 2 research questions are 1)
What HBM constructs are present in Zika-focused posts on Instagram, and 2) How do users

engage with posts containing HBM constructs?

Methods

We analyzed Zika-related posts on the social media platform Instagram by using
quantitative content analysis. During August 1-31, 2016, we collected Instagram posts by using
#Zika and #ZikaVirus hashtags by using a web-based social media mining tool
(https://netlytic.org/), which uses the Instagram Application Programming Interface search/posts
endpoint and returns a collection of Instagram posts matching a specified query. Netlytic
retrieved the first unique 100 Instagram posts for #Zika and the first unique 100 Instagram posts
for #zikavirus every hour, 24 hours a day, for 31 days. At the end of this collection, simple
random sampling was used to collect 1,000 distinct Instagram posts from the larger sample of
100,000. The results of the selected hashtags were imported into an Excel (Microsoft,
https://www.microsoft.com/en-us) spreadsheet. The unit of analysis was the complete Instagram

post: the visual and the accompanying caption.

Coding protocols for the content analysis were developed, tested, and implemented for
the coding process. Posts were coded for Instagram-specific variables such as hashtags,
mentions, and visual type; Instagram engagement variables in the form of likes and comments;
Web site connection; HBM variables (perceived benefits, perceived barriers, perceived severity,
perceived susceptibility, self-efficacy, and cues to action); and for the language of the post. The
main coder is fluent in English, Dutch, and German and has working knowledge of French and
Spanish. Posts in French, Spanish, and Portuguese were translated by a native speaker before

being coded. No other languages were present in the study sample.
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Applied to Zika and Zika-preventative behaviors (because no treatment except for
supportive care is currently known for Zika), the HBM constructs are operationalized as follows:
perceived benefits (Appendix Table 1) of the Zika preventative measures, such as protection
against disease; perceived barriers (Appendix Table 2) to Zika preventative measures, such as
complex instructions and the presence of conspiracy theo ries; perceived susceptibility to the
Zika virus; perceived severity of Zika (Appendix Table 3) including expressed fear of Zika; self-
efficacy related to Zika preventative measures; and cues to action related to Zika preventative
measures, such as a physician’s recommendation or an advertisement encouraging the use of

mosquito repellent.

Two coders were trained and coded 10% of 100 posts for intercoder reliability. After
pretesting and subsequent changes to the coding protocol, the intercoder reliability test with the
ReCal statistical program (http://dfreelon.org/utils/recalfront/) showed an average Scott (5) ©
value of 0.82. The individual coefficients were all considered to be reliable, and the lowest
coefficient was 0.71 (a complete list is available from the authors). Once reliability was reached,

the first coder coded the remaining 900 posts for all study variables.

Statistical Analyses

We used Mann-Whitney U tests to check for differences in Instagram engagement
between posts with versus without a range of dichotomous variables. We used Kruskal-Wallis
tests to check for differences in Instagram engagement between posts with versus without a
range of nominal variables. For both tests, distributions of the engagement frequencies were
evaluated and found similar on the basis of visual inspection of a box plot for all variables
involved. Whenever the Kruskal-Wallis tests found statistically significant differences, we
performed post-hoc analyses by using the procedure of Dunn (6) with a Bonferroni correction for
multiple comparisons. We present adjusted p values.

Results

Most (75.0%, 750) posts were in English. An additional 18.7% (187) were in Portuguese,
3.7% (37) in Spanish, 1.2% (12) in other languages, and 1.4% (14) consisted of 2 languages.
Almost half (49.3%, 493) of the posts were published on individual Instagram accounts, 30.7%

(307) originated with commercial/organizational accounts, 8.9% (89) were published by public
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health Instagram accounts, 7.5% (75) by news organization accounts, and 1.1% (11) by users
identified as medical professionals, (i.e., physicians and nurses). The remaining 2.5% (25) were
published by other types of entities. Finally, 5.7% (57) of posts contained a hyperlink. Among
these 57 posts, 35.1% (20), pointed to a commercial Web site, 31.6% (18) to a health-related
Web site, and 19.3% (11) to a news Web site.

A total of 37.1% (371) posts mentioned mosquitos, 10.0% (100) mentioned
microcephaly, and 2.4% (24) mentioned Zika symptoms. Although 7.4% (74) portrayed or
mentioned a current Zika patient, only 0.5% (5) of the Instagram posts mentioned a future Zika
vaccine and the fact that it was not (yet) available. Finally, 74.7% (747) of posts indicated fear of
the Zika virus (Appendix Figure 1). Preventative measures related to Zika were present in 23.8%
(238) of the sample. The mean number of likes for this sample was 2,830.1 (SD = 15,178.84, R =
253,000). Because these numbers clearly indicate outliers among the number of likes, we also
report the median value of 72.0. The mean number of comments was 65.0 (SD = 212.79,

R =1,938); again, these numbers indicate the presence of outliers. The median for the number of

comments was 6.0.

Research Question 1
The first research question asked what HBM constructs were present in Zika-focused

posts on Instagram. We report results by HBM construct.

Perceived Severity

The following variables were used to determine perceived severity of the Zika virus: fear
of the Zika virus, getting sick because of Zika, serious complications of Zika for a pregnant
woman and her fetus, fear of getting pregnant because of Zika, mention of microcephaly, visual
presentations of microcephaly, mention of Zika being deadly, and mention of risk to pregnant
women (for this and the other HBM constructs, posts could be in >1 category). We show the
presence of each of these variables in the Instagram posts of this sample (Appendix Figure 2). A

total of 75.8% (758) of Instagram posts in this sample mentioned the perceived severity of Zika.

Perceived Susceptibility
The following variables were used to measure perceived susceptibility (Appendix Table

4) to the Zika virus: high chance of contracting Zika when in an area with a lot of mosquitoes,
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living in an area with ongoing local Zika transmission, traveling to an area with ongoing local
Zika transmission, living in an area with a lot of mosquitoes, mention of travel restrictions,
mention of sexual transmission (Appendix Figure 3), and mention that getting infected with Zika
is currently a possibility. We show the presence of each of these variables in the Instagram posts
of this sample (Appendix Figure 4). A total of 59.9% (599) of Instagram posts in this sample

mentioned the perceived susceptibility of Zika virus.

Perceived Benefits

The following variables were used to measure perceived benefits of Zika preventative
measures: benefits of use of mosquito repellent (Appendix Figure 2), benefits of postponing
travel to Zika-infected areas, benefits of avoiding travel to Zika-infected areas, benefits of
wearing long sleeves and long pants when outdoors, and benefits of using condoms. We
determined the presence of each of these variables in the Instagram posts of this sample
(Appendix Table 1). In total, 21.7% (217) of Instagram posts in this sample mentioned the
perceived benefits of Zika preventative measures. However, of the number of posts that
mentioned Zika preventative measures in general, 91.2% (217) mentioned perceived benefits of

these measures.

Perceived Barriers

The following variables were used to gauge perceived barriers to Zika prevention: lack of
funds for Zika prevention, complex instructions for Zika prevention, questioning the safety of
Zika preventative measures, Zika preventions being unrealistic, Zika being hard to prevent, and
conspiracy theories related to Zika. We determined the presence of each of these variables in the
Instagram posts of this sample (Appendix Table 2). Of particular interest is that ~10% of the

sample discussed conspiracy theories related to the Zika virus (Appendix Figure 4).

Cues to Action and Self-Efficacy
Mentions of cues to action (Appendix Figure 1) for Zika preventative measures were
present in 10.2% (102) of the posts. Mentions of self-efficacy related to Zika preventative

measures were present in 9.6% (96) of the Instagram posts.
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Research Question 2

The second research question asked how users engaged with Zika-related Instagram posts
that contain HBM constructs. We performed Mann-Whitney U tests to determine whether there
were differences in likes and comments between posts with the presence versus absence of HBM
constructs (i.e., perceived benefits, perceived barriers, perceived susceptibility, perceived
severity, perceived self-efficacy, and cues to action). Like (p = 0.023) and comment (p = 0.010)
frequencies were significantly lower in posts that mentioned perceived benefits of Zika
prevention and that mentioned the perceived severity of Zika versus posts that did not (p<0.001
for both likes and comments). In addition, like (p<0.001) and comment (p<0.001) frequencies
were significantly higher in posts that mentioned conspiracy theories related to the Zika virus
than in posts that did not. There were no major differences between Instagram engagement

metrics for perceived susceptibility, self-efficacy, and cues to action (Appendix Table 3).
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Appendix Table 1. Perceived benefits of Zika preventative measures

Variable No. (%)
Use of mosquito repellent 157 (15.7)
Postponing travel to areas with Zika 19 (1.9)
Avoiding travel to areas with Zika 44 (4.4)
Wearing long sleeves and long pants when outdoors 33(3.3)
Using condoms 12 (1.2)
Appendix Table 2. Perceived barriers to Zika preventative measures
Variable No. (%)
Lack of funds for Zika prevention 7(0.7)
Complex instructions for Zika prevention 3(0.3)
Questioning the safety of Zika preventative measures 10 (1.0)
Zika preventions are unrealistic 3(0.3)
Zika is hard to prevent 7(0.7)
Conspiracy theory 95 (9.5)
Governmental conspiracy 93 (9.3)
Pharmaceutical conspiracy 63 (6.3)
Medical conspiracy 42 (4.2)
Appendix Table 3. Perceived severity of Zika
Variable No. (%)
Fear of Zika virus 747 (74.7
Getting sick because of Zika 29 (2.9)
Serious Zika complications for a pregnant woman and her fetus 115 (11.5)
Fear of getting pregnant because of Zika 12 (1.2)
Mention microcephaly 100 (10.0)
Microencephaly visual 44 (4.4)
Zika is deadly 4(0.4)
Mention of risk to pregnant women 126 (12.6)
Appendix Table 4. Perceived susceptibility to Zika
Variable No. (%)
High chance of contracting Zika when in an area with a lot of mosquitoes 107 (10.7)
Living in area with local Zika transmission 327 (32.7)
Traveling to area with local Zika transmission 160 (16.0)
Mention of travel restrictions 31(3.1)
Mention of sexual transmission 23 (2.3)
Living in area with a lot of mosquitoes 248 (24.8)
Zika infection is currently a possibility 352 (35.2)
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Appendix Figure 4. Example of government conspiracy regarding Zika.
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