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Abstract 

Background  Adolescents and young adults account for over 21% of new HIV infections in the U.S. with most new 
cases among young men. As an important information source for this group, social media can uniquely reveal 
the perspectives and communicative patterns of this key population. We identified 6,439 young male Twitter users 
(ages 13–24) in the U.S. using an NLP pipeline with geolocations. From their Twitter timelines, we collected 24,600 
HIV-related tweets, among which the most retweeted and favorited tweets (n = 472) were analyzed through a content 
analysis.

Results  Three themes arose in this online viral discourse around HIV among young men: (i) othering, (ii) politics and 
activism, (iii) risk and wellness. Othering tweets contained stigmatizing jokes and insults alienating individuals who 
identify as lesbian, gay, bisexual, transgender, queer or questioning, intersex, asexual, or being elsewhere on the gen-
der and sexuality spectrum (LGBTQIA +), and people with HIV. Politics and activism tweets discussed awareness, 
stigma, HIV criminalization, violence, LGBTQIA + , and women’s rights. Risk and wellness tweets discussed risk behaviors 
for sexually transmitted infections (STIs) (e.g., condomless sex, transactional sex, multiple sexual partners), or safer sex 
and preventive practices (e.g., pre-exposure prophylaxis [PrEP], condom use, achieving undetectable viral load, medi-
cation adherence, and STI testing).

Conclusion  The social acceptability of high-risk sex behaviors is high among young male Twitter users. Given 
the double-edged nature of social media—health-promoting (e.g., awareness, health activism) as well as risk-promot-
ing (e.g., risky behavior endorsement, identity attacks)— this population may benefit from targeted health communi-
cation intervention. Future HIV prevention efforts should counter the stigma, misinformation, and risk-promoting viral 
messages prevalent on social media.

Keywords  Social media, Viral messages, Young men, Stigma, HIV, Health promotion

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

BMC Digital Health

†Yunwen Wang and Jacqueline Ann Bannon contributed equally to this 
manuscript.

*Correspondence:
Yunwen Wang
yunwen.wang@ku.edu
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-3197-1366
http://orcid.org/0000-0002-7800-0321
http://orcid.org/0000-0002-9303-3105
http://orcid.org/0000-0002-7608-3741
http://orcid.org/0000-0002-8466-1628
http://orcid.org/0000-0002-0481-9983
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s44247-024-00102-y&domain=pdf


Page 2 of 10Wang et al. BMC Digital Health            (2024) 2:44 

Adolescents and young adults (ages 13–24) account for 
over 21% of new human immunodeficiency virus (HIV) 
infections within the United States (U.S.) with most of 
these new cases being among young men who have sex 
with men [1]. Despite high infection rates among this 
age group, they are least likely to be aware of their HIV 
status compared to other age groups [1]. Furthermore, 
young people living with HIV have the lowest rate of 
viral suppression compared to other age groups [1]. 
Given these trends, this study aims to understand 
how young people use HIV-related content on social 
media platforms, which will provide insights towards 
preventative measures for reducing the risk of HIV 
infection among this demographic.

Social media is a widely used communication tool for 
adolescents and young adults [2–4] with upwards of 
84% of U.S. young adults reporting use of at least one 
social media platform [5]. These platforms are one of 
the primary sources of information for sexual health 
and HIV prevention [6–9]. Between 25–33% of youth 
collect and distribute content pertaining to sex online 
[10–14]. Due to its wide reach, social media has fre-
quently been used for health interventions including  
the promotion of HIV prevention programs [15], espe-
cially among those with limited access to healthcare and 
healthcare information [16].

Social media differs from traditional media as youth are  
not only exposed to content, but they create and respond 
to messages online. In this study, we conceptualize  
Twitter as a digital space where youth build commu-
nity as well as contribute and co-create the messages 
we analyze. Youth like, favorite, repost, comment, and  
sometimes upvote or downvote social media messages, 
and a fraction of these messages have the potential to go 
viral, increasing their exposure [17].

Virality
The virality of online messages has been defined 
in multiple ways. One of the most comprehensive 
definitions comes from Alhabash and McAlister [18], 
which consists of three aspects: viral reach, affective 
evaluation, and message deliberation. Viral reach is 
characterized by the propagation of messages (e.g., 
sharing, forwarding, retweeting) among social media 
users, and on Twitter it can be measured by the number 
of retweets. Affective evaluation concerns a message’s 
elicitation of emotions in the audience, and on Twitter it 
can be indicated by the number of favorites of a tweet. 
Lastly, message deliberation intends to capture “users’ 
active and public deliberation of online messages” [[18], 
p. 1319], such as commenting. Online virality implies 
more message access, viewership, and engagement [18]. 
Therefore, studying popular social media messages, 

or messages of virality potentials, among adolescents 
and young adults can invaluably unravel the discursive 
patterns in this population and the salience they assign 
to issues. As adolescents and young adults can be 
affected by adverse outcomes associated with online risk-
promoting messages [19], the discursive patterns and the 
salience of topics among this group over issues such as 
HIV can inform health communication tailored to them.

Within the field of health communication, previous  
research has highlighted the significance of studying 
health-related viral messages. Studies in this regard have 
involved measuring the virality of messages posted by 
health organizations on WeChat [20], identifying the 
characteristics of health-related viral messages on Weibo 
[17], and testing factors predicting the sharing of opioids-
related messages on Twitter [21]. For example, the study 
of Liu et al. [17] found that authority, privacy, evidence, 
and incentive appeals predicted the virality of health 
messages on Weibo, a microblog social networking site 
that is often compared as Twitter [17]. Yet, regarding 
HIV-related discussion on Twitter, it remains unknown 
what types of Twitter messages are viral among adoles-
cents and young adults (ages 13–24).

Twitter as the digital neighborhood facilitating 
co‑construction
According to Fox’s research [22], virality of health 
messages may incur positive health-related outcomes 
by facilitating online discussion, information exchange, 
and social support. As mentioned above, social media 
users are not only exposed to content, but they create and 
respond to messages online. In addition to publicly sharing 
perspectives and personal narratives in networked online 
communities, or what has been termed as “digital neigh-
borhoods” [3], adolescents and young adults co-construct 
generational culture and navigate meaning making by 
knowingly or unknowingly deciding the salience of certain 
discourses over others among their peers.

We frame our study following the co-construction the-
ory [23], which posits a link between offline and online 
interactions. According to the co-construction theory 
[23], the posts of adolescents and young adults on social 
media are likely to reflect their offline attitudes and 
behaviors. They turn to social media to engage, share, 
and seek sexual health information. Social media can also 
reflect their current sense of identity or idealized self for 
a broader audience [24].

Several studies have found an association between 
sharing sexual content on social media and HIV risk 
behaviors. One study of young adults found that par-
ticipants were significantly more likely to report engage-
ment in unprotected sex after they viewed sexually 
suggestive images through social media platforms [25]. 
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A recent meta-analysis [26] of 27 studies with 67,407 
adolescents (Mage = 15.5, range: 12.6–18.0  years; 51.7% 
girls; 57.2% White) also found small-to-medium posi-
tive correlations between social media use and sub-
stance use (r = 0.19, 95% CI = 0.12–0.26), and risky 
sexual behaviors (r = 0.21, 95% CI = 0.15–0.28). Our 
qualitative content analysis of Twitter posts adds to this 
literature by providing rich insight into young men’s 
online sharing of attitudes and experiences related to 
sex, which can influence their adoption of risky or 
protective behaviors offline.

Twitter, initially designed as an online tool for dis-
cussion and dissemination of ideas, has evolved into a 
significant public space for health and policy discourse 
[27]. Several studies have demonstrated the relation of 
online discourse on Twitter and other social media to 
offline sexual health behaviors related to HIV or HIV 
incidence at the aggregate level [28–30]. In our previ-
ous quantitative work on HIV tweets nationally, we 
found that counties with higher numbers of tweets 
about HIV also had smaller incidences of HIV cases 
in the following year [30]. The relationship between 
Twitter posts and HIV prevention activities in the 
population is tempered by the presence of stigmatiz-
ing messages online. Stigma is significantly associated 
with reduced willingness to get tested for HIV [16, 
31]. Despite increased online discussion on HIV test-
ing being related to increased testing behaviors, stigma 
remained as a major barrier for getting tested [29]. 
Therefore, it is critical to examine the stigmatizing con-
tent in HIV-related discourse on Twitter.

Despite current evidence, few studies have conducted 
an in-depth examination of the content of HIV-
related Twitter messages. Instead, most studies employ 
computational methods like natural language processing 
(NLP) to quantify the use of keywords and phrases in 
large data samples. The limitation of computational 
approaches is that they often lack analysis of the 
language, meaning, and context [32]. Computational 
approaches alone provide limited insight into the varied 
nature of online discourse about HIV-related attitudes 
and behaviors. The purpose of this study is to describe 
the discourse related to HIV on Twitter among young 
men in the U.S through an in-depth qualitative content 
analysis, examining dominant themes that support or 
retract from the uptake of HIV prevention behaviors. As 
social media is an important information source for this 
young group, studying online HIV discussions among 
young men provides a unique opportunity to understand 
the perspectives and communicative patterns of this key 
population for designing more tailored digital health 
interventions.

Methods
Data source
To retrieve the public tweets, we used the Twitter 
“garden hose” application programming interface (API) 
to randomly sample 1% of publicly available tweets 
posted between January 1st, 2016, and December 31st, 
2016. Since we only focused on tweets, our study was 
exempted from review for being considered as non-
human subjects research by the Institutional Review 
Board (IRB) of our university.

We limited our sample to only include users who 
tweeted at least 500 words in 2016, which is often the 
floor for identifying active users. The sampled users 
were geolocated in the U.S.; geolocation was deter-
mined either by tweet-specific latitude/longitude coor-
dinates or by self-reported location information in their 
user profile. This sample was then filtered to include 
only users of predicted male gender and predicted age 
13–24 (N = 336,000 users) using previously developed 
NLP classification procedures [33].

Next, we developed an HIV-related keyword list 
informed by existing literature and the expertise of 
a youth advisory board. The in-depth keyword list 
included terms, phrases, and emojis related to HIV, 
AIDS, HIV testing, pre-exposure prophylaxis (PrEP), 
condoms, multiple sexual partners, STIs, and sexual 
risk behavior, and was iteratively refined by the research 
team to exclude irrelevant terms and add additional 
terms as needed. This keyword list was used to extract 
a sample of 6,439 users (a subset of the 336,000 users) 
who posted HIV-related tweets from the Twitter API.

We then collected the full timelines (i.e., the entire 
collection of tweets posted by the user from 2009 to 
2017) for the 6,439 sampled users, and again applied 
our keyword list as a filter to obtain only HIV-relevant 
tweets from them. Non-English tweets were identified 
using existing open-source algorithms [34, 35] and 
removed. Tweets with links to commercial pornography 
websites were removed using a classifier designed by 
the research team (75.7% out-of-sample prediction 
accuracy). We also removed tweets that were reported 
by Linvill et  al. [36] to be possibly linked to Russian-
affiliated bot accounts. This procedure yielded 24,600 
HIV-related tweets from users predicted to be young 
men in the U.S.

For this analysis, we conducted a qualitative analysis 
of a subset of tweets that were both posted by individual 
users (as opposed to institutional users affiliated with 
public health agencies, social service organizations, or 
advocacy groups) and which received active engagement 
from other users through one or more retweets. Our final 
corpus of tweets for analysis included 472 tweets.
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Data analysis
We conceptualize tweet virality as the extent to which 
tweets were retweeted or favorited, following Alhabash 
and McAlister’s definition of virality [18]. Retweeting 
and favoriting a tweet are two important ways a user 
engages with a tweet [37]. Retweeting allows the original 
post to amass more retweets that are visualized through 
a tag updated in real-time and located beneath the 
message. Retweeting also brings the post to the home 
page of the user who retweets it and to the timeline of 
the retweeter’s followers. Both retweeting mechanisms 
increase exposure of the message in the public sphere 
through message propagation. The favoriting function, 
in comparison, adds an immediate one-point increase in 
the post’s number of favorites. The number of favorites, 
sequentially, is carried along by the post when it attracts 
a new viewer, potentially gaining more attention as the 
number of favorites increases.

The analysis of the tweet content was informed by 
Subrahmanyam and colleagues’ adapted co-construction 
model [23]. Coders assessed themes and subthemes 
to understand how the physical, social, and digital 
environments interact and, in turn, best reflect youth and 
adolescent experiences. Coders were trained as a team 
in content analytic methods by the research lead using a 
similar sample of tweets. Several coders had previously 
conducted similar analyses in previous studies.

After training, coders identified initial themes that 
emerged using open coding. The emergent categories 

were discussed with the full team and a final list of 
themes was identified. Within the main themes, sub-
themes also emerged.

During the iterative coding process, the trained 
three-person coding team met regularly to discuss 
application of codes, refine themes and subthemes and 
achieve analyst triangulation [38]. With the unit of 
coding being each tweet, the coding team reached 0.90 
inter-rater reliability (percentage agreement) for each 
theme and employed consensus coding strategies for 
ambiguous tweets. In total, 935 non-exclusive codes of 
themes and subthemes (see Appendix Table  A1) were 
assigned to the sample of HIV-related tweets.

Results
A total of 36 sub-themes emerged among the 935 
non-exclusive codes that the coding team generated 
through the iterative coding process. The 36 sub-
themes were grouped into three overarching themes: 
1) othering, 2) politics and activism, and 3) risk and 
wellness (i.e., behavior-related tweets). In this section, 
we examine the viral tweets and present findings on 
each major theme, referencing exemplar tweets. Table 1 
shows the top tweets in the analysis. Table  2 includes 
exemplar tweets from the themes and major subthemes 
discussed. Exemplar tweets have been edited to reduce 
searchability and protect Twitter users’ anonymity.

Table 1  Most retweeted tweets in study analyses

Top Retweeted Tweets Categories Themes Favorites Retweets

Weed is illegal but knowingly giving people HIV isn’t. 
White ppl make the DUMBEST decisions [URL]*

Pro substance use, Political, Pro-shame/stigma Othering 2962 2802

my dik only small if she has seen a lot of other ones 
and that makes her a hoe. thats her problem not mine

Gender norms, Female derogatory terms, Pro-shame/
stigma, Multiple partners

Othering 267 190

Woke Woman: Knows you’re only a beard & walking dik, 
she tells you this too. Probably prefers women. Only hits 
you up after 10 pm

Jokes, Stereotypes Othering 260 119

Would y’all rather date someone who is HIV positive 
or date someone who capitalizes the first letter of every 
word when they type

Jokes, Pro-shame/stigma Othering 85 54

People with AIDS say anything kause they Finna die 
anyway [URL]

Pro-shame/stigma Othering 34 45

Bob burger not funny? I hope u finna get an STD. [URL] Pro-shame/stigma, Other STIs Othering 42 43

When Magic said Ingram was the only untouchable 
on his team I think it was his HIV acting up

Pro-shame/stigma, Jokes, Others or non-consensual 
status disclosure

Othering 21 41

I seen a status on Fb that said “$150 for an Eazy E 
costume? It better give me AIDS & a record deal” ???? wtf

Money, Other’s or non-consensual status disclosure, 
Pro-shame/stigma

Othering 23 34

If your girl never argues with u your dick is wack or she’s 
cheating. Trust me

Gender norms, Jokes, Cheating, Stereotypes Othering 57 31

Can anybody recommend a good lube? Been using Tag 
body spray, but it gave me HPV

Health questions/answers, Other STIs Othering 25 29
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Characteristics of viral tweets
As demonstrated in Table 1, the top ten most retweeted 
messages in our cohort all reflected the theme of  
othering. This suggested a wider propagation of tweets 
with a negative message, particularly tweets using humor 
to stigmatize certain groups.

Qualitative findings
Othering
The largest category in our sample was othering tweets 
(38.35%, n = 181), which we defined as tweets that con-
tained stigmatizing or discriminatory messages. Accord-
ing to Johnson et  al. [39], othering is the process in 
which the mainstream group identifies those different 
from themselves or the mainstream, followed by rein-
forced or reproduced positions of domination and sub-
ordination. Groups that are “othered” are often referred 
to as “them” [39]. In a healthcare context, othering can 
happen to persons with health symptoms or conditions 

attached to taboos and stigmas, e.g., HIV. In our study, 
othering tweets included codes of “pro-shame/stigma,” 
“female derogatory terms,” “jokes,” “insults,” “other’s or 
non-consensual status disclosure” and “sexual identity.”  
Tweets were coded for “sexual identity” if they mention 
a person’s sexual identity including being gay, lesbian,  
bisexual, queer, and other identities. Among sexual  
identity-related discussions, tweets contained shame and 
stigmatizing messages when commenting on the sexual-
ity of others. For example, “staying in the closet” as hiding 
one’s sexuality was occasionally referenced and depicted 
in sexually explicit language. We also observed tweets 
mocking sexual minority women, which included jokes 
about women who are attracted to women but occasion-
ally have sex with men.

Sexual identity-related tweets within our othering 
theme implied an intention of shame and stigmatiza-
tion that connected sexual identity to HIV or portrayed 
commercial sex work and mental illness with a negative 

Table 2  Exemplar tweets of themes and subthemes

Domain/Theme Illustrative Quotes

1. Othering
Sexual identity [male celebrity 1] is still fucking male butts and sucking dick in the same closet [male celebrity 2] gets his clothes from

She digs girls but dabbles in dick every now and then. I’m convinced lmao

Pro-shame/stigma People with HIV would say anything, since they will eventually die anyways

HIV is not a death sentence for many anymore, but it requires expensive medicines. Why waste money on this queer 
disease?

So much HIV in the headlines

Female derogatory terms Sucking dick with condoms on? Classy hoes y’all lmfao

Jokes/insults Bro if my son turns out to be gay it’s cuz his mom, I know my cum got no gay in It” and “I got one less follower today. To 
AIDS probably

2. Politics and Activism
Anti-stigma HIV Education That Aims to Empower, Not Shame. [URL]

NO SHAME ABOUT BEING HIV POSITIVE while I EDUCATE ABOUT HIV WITH CARE NOT FEAR #iknowAwareness #ikA

As a trans woman living with HIV, I need people to know that I exist & have needs. #PositivelyTrans, #AGLM [URL]

Political #ONAP @WhiteHouse: Show commitment to ending #violence against #women w/ #HIV; talk WITH us, not FOR us. 
#NWGHAAD #WithoutUs

Awareness !!! Always remember that HIV thrives in silence! Talk about it! #HIVisnotacrime

Women with #HIV are subjected to violent relationships out of intimidation of their status being used against them. [URL]

For women with HIV, violence is more deadly than the virus. NO VIOLENCE Against Women Living with HIV. [URL]

#StandUpToStigma, decriminalize #HIV, decriminalize #Sexwork

#sexworkers can be supported by not being judged for surviving and not being forgotten when discussing #HIV 
#BodilyAutonomy

3. Risk and Wellness
Risk behaviors Raw Dog or no Dog

There is a higher power Cuhz. A n**** Raw Dog Guru. Say a prayer for me??? [asterisks added by researchers to indicate 
a racial slur]

All what bitches do is suck dick, get smoked out

Health/wellness promotion Sex is better raw but safer if you use the condom

Never have, never will. #bbbh #neg [URL]

Pro-substance use I was trying to do a line off someone’s dick



Page 6 of 10Wang et al. BMC Digital Health            (2024) 2:44 

bias. One tweet claimed that HIV was a wasteful “queer 
disease”: “HIV is not a death sentence for many anymore, 
but it requires expensive medicines. Why waste money on 
this queer disease?” Another user thought the media was 
overly focused on HIV-related topics, saying “so much 
HIV in the headlines,” suggesting an unwillingness to view 
content about HIV, which also contributes to stigmatiza-
tion of individuals with HIV and individuals within the 
LGBTQIA + community.

We also categorized derogatory terms about women 
(e.g., “bitches,” “pussies,” “sluts”), as othering tweets, 
and at times as jokes and insults. Tweets with jokes 
sometimes included “lol” (i.e., “laughing out loud”) 
and “lmao” (“laughing my a** out”). In comparison, we 
identified tweets as insults that used HIV, STIs, sexual 
identity, and sexual activity with the intent to harm 
others. However, we note that tweets coded as jokes and 
insults often overlapped, which indicate the possible 
subjective interpretation of tweets in this analysis. 
Both insults and jokes were found to be carriers of pro-
shame and stigmatization messages. Among all 123 
pro-shaming/stigmatizing tweets, 33 were concurrently 
coded as insults, and 27 were concurrently coded as 
jokes.

Politics and activism
Politics and activism tweets accounted for 34.75% 
(n = 164) of tweets and constituted the second 
largest theme. Health activism, which is activism 
targeting a health agenda, implies challenges against 
the existing order and power dynamics that are 
perceived to negatively impact health outcomes or 
health communication efforts [40]. We characterized 
these tweets as promoting awareness and anti-stigma 
sentiments about HIV criminalization, sexual violence, 
LGBTQIA + rights, or women’s rights. Politics and 
activism tweets contained messages that advocated 
against violence towards people living with HIV and 
criminalization of HIV, promoted collective organization 
against injustice, and called for governmental action.

One way in which politics and activism tweets support 
social justice is promoting anti-stigma messages, which 
combat stigma against individuals living with or placed 
at risk for HIV. For example, one tweet noted, “[a male 
celebrity] Died, But HIV Stigma Lives [URL]”, highlight-
ing the widespread lack of social awareness and under-
standing related to HIV/AIDS. Other examples implied 
the importance of public health education in spread-
ing anti-stigma awareness (e.g., “HIV Education That 
Aims to Empower, Not Shame [URL]”) and the need for 
fostering “human decency” in conversations on HIV 
(because “All’ll the rules of human decency can go right 

out the window when people are known to have HIV. 
#pwnspeaks”).

In addition to anti-stigma messages, politics and 
activism tweets also contained messages promoting 
awareness or arguing for equality and representation for 
people living with HIV, with occasional use of public 
health terms. For example, there was one mention of 
undetectable viral load, one of the core messages in 
HIV-related public education and promotion campaigns 
(i.e., undetectable = untransmittable [U = U]). Another 
tweet called for more open conversations about HIV: “!!! 
Always remember that HIV thrives in silence! Talk about 
it! #HIVisnotacrime.”

Apart from awareness, political and women’s rights 
are also major codes contributing to the theme of 
politics and activism. For example, the code of women’s 
rights had the largest co-presence with awareness and 
political codes at the tweet level. Around 3.81% tweets 
(n = 18) in our sample simultaneously mentioned 
women’s rights and political codes, while 4.24% tweets 
(n = 20) simultaneously mentioned women’s rights and 
awareness codes. In contrast with the othering tweets, 
we categorized messages focusing on women’s rights and 
representation under the politics and activism theme 
as well. Some of these tweets advocated for ending 
violence against women living with HIV and were tagged 
with both the codes, political and women’s rights (e.g., 
“#ONAP @WhiteHouse: Show commitment to ending 
#violence against #women w/ #HIV; talk WITH us, not 
FOR us. #NWGHAAD #WithoutUs”). Besides a large 
prevalence of tweets focused on decriminalization of 
HIV and ending violence against women living with HIV, 
some tweets extended this advocacy to decriminalizing 
sex work. Similarly, many tweets of this category used 
activism hashtags and included web links to external 
information to engage other users. See Table  2 for 
additional exemplar tweets.

Risk and wellness
The third theme, risk and wellness, included messages 
endorsing risk or health behaviors, and encompassed 
29.24% (n = 138) of tweets. Overall, there was a greater 
proportion of risk-endorsing only tweets (15.47%, n = 73) 
than health-promoting only tweets (7.63%, n = 36), 
with the remaining 6.14% (n = 29) ambiguous tweets 
often reflecting both categories.  Risk tweets discussed 
engagement in sexual risk behaviors (i.e., multiple 
partners, cheating, condomless sex, transactional sex, 
and concurrent substance use) and substance usage (i.e., 
alcohol, marijuana, and other drugs). When sex and 
substance use/abuse were mentioned in a tweet, it was 
coded for concurrent substance use.  On the contrary, 
health-promoting codes were related to engaging in 
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safe sex practices such as PrEP, condom use, optimizing 
medication adherence, and STI testing.

Tweets about sexual risk behaviors discussed 
condomless sex and sometimes implied factors 
contributing to non-condom use. For example, the tweet 
“Raw Dog or no Dog” construed a perceived dilemma 
between having condomless sex and not having sex at 
all. In another tweet, “There is a higher power Cuhz. A 
n***** Raw Dog Guru. Say a prayer for me???” [asterisks 
added by researchers to indicate a racial slur], the user 
brags about having condomless sex, while acknowledging 
the inherent risks. There was notably a Twitter hashtag, 
#bbbh (i.e., Bareback Brotherhood), which represents a 
community that endorses condomless sex. The hashtag 
was used in both pro-risk and anti-risk tweets. In terms 
of co-occurring substance use with sex, 3.18% (n = 15) 
tweets mentioned substance use and desiring sex at the 
same time.

A small number (7.63%, n = 36) of tweets from this 
sample focused on wellness and health promotion. 
These tweets discussed engaging in safe sex practices 
and healthy behavior, including discussions of PrEP (pre-
exposure prophylaxis), PEP (post-exposure prophylaxis), 
condom use, achieving an undetectable viral load, 
medication adherence, and STI testing. Typical messages 
in this category included mentions of the health benefits 
of condom use.

Discussion
In today’s social media spaces where information 
is abundant, and where content ranking algorithms 
are heavily influenced by the behaviors of both users 
themselves and their following networks, online 
browsing and engagement behaviors of youth can lead 
the algorithm to feature the “more popular” posts on 
more users’ feeds, facilitating these posts to become 
viral. This relatively recent form of algorithm-moderated 
online interaction among youth enriched the context of 
Subrahmanyam et al.’s co-construction theory [23].

This study of viral tweets examined the discourse 
about HIV on Twitter among young men in the U.S. 
Through a qualitative content analysis, we identified 
three themes: (1) othering, (2) politics and activism, and 
(3) risk and wellness, garnering unique insight into the 
online discourse among young men that will inform 
digital health interventions. The tweets fell across a 
spectrum from promoting health behaviors and activism 
to promoting risk and stigma. Krueger and Young [8] 
similarly identified a diversity of tweets that contained 
both positive (e.g., anti-discrimination policy changes, 
messages of acceptance) and negative (e.g., anti-trans 
policies, body image issues) messaging.

We focused on tweets with more favorites and/or 
retweets, anticipating that they would have a higher 
amount of exposure and be more likely to have public 
health implications. Othering tweets, which included 
misinformation and stigma, received the most engage-
ment. A study of HIV and other STI- related tweets 
noted that fear-related language, which includes stigma, 
was the strongest predictor of retweets, and were more 
often tweeted by individual users with anonymous 
accounts [41]. In this study, humor was the most com-
mon tool for reinforcing and propagating HIV-related 
stigma in tweets. These jokes are troubling as they func-
tion as sources of stigma and discrimination against 
women, sexual, gender, racial and ethnic minoritized  
groups and are regularly coupled with outright insults  
[9, 42, 43]. Gabarron et al. [41] also found that jokes were an 
effective mechanism for spreading discriminatory and ill- 
informed HIV-related messages. When viral tweets prop-
agate misinformation or stigmatizing messages, there can 
be detrimental consequences for HIV prevention efforts 
[44]. Thus, studying these viral contents is of signifi-
cance to identifying the potentially more influential yet 
problematic information, which is the first step to find 
targeted solutions to combat health misinformation and 
mitigate stigma.

Despite negative messages, this study corroborated 
previous research in finding that positive health messages 
are also shared on Twitter [41]. Health promoting tweets 
from individual users often included informative content 
and resources for HIV awareness and prevention. While 
most tweets focused on sexual risk behavior, there were 
other messages about specific HIV/STI prevention topics 
like PrEP. When people post factual health information 
from reputable resources to educate other users, these 
messages have the potential to increase prevention 
behaviors [29]. We also identified messages to raise 
awareness and political activism, some advocating for 
the rights and wellbeing of women, sex workers, and 
members of the LGBTQIA + community. This form 
of digital activism actively combats stigma through 
education, protest, and online community building; and 
confronts the structural drivers of HIV. Though this type 
of tweets did not receive the most engagement, which 
aligns with existing knowledge [45, 46], interactions 
among Twitter users can function to confront or 
contradict stereotypes and humanize stigmatized 
individuals [46].

Similarly, George et  al. [47] observed that Twitter 
posts related to hashtag campaigns were more credible, 
albeit, less popular among Twitter users. Future digital 
health campaigns may appropriately incorporate design 
principles and communication strategies observed in 
viral messages to increase campaign impact. While 
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challenges exist to increasing engagement with positive 
health posts, there is potential to use social media to 
discuss the health and social needs of young men, sexual, 
and gender minorities.

Despite the negative discourse on Twitter, this 
platform is a useful medium for understanding attitudes 
and opinions in the public sphere. Our study supports 
previous research in highlighting Twitter as a significant 
public space for health and policy discourse [27]. 
Findings of our study, particularly those from the theme 
of politics and activism, may inform policy makers in 
pursuit of positive legislation change to promote social 
justice, including but not limited to increasing awareness, 
reducing stigma, eliminating HIV criminalization, 
controlling verbal violence, and protecting the rights 
of women, sex workers, and LGBTQIA + individuals. 
Meanwhile, Twitter data offers a unique opportunity 
to hear perspectives from adolescent and young 
adults about sex that they may be reticent to share in 
traditional surveys or interviews. Twitter is also a useful 
tool to promote HIV prevention behaviors, disseminate 
evidence-based information to communities, and 
advocate for sexual and gender minority wellbeing and 
acceptance through, for example, policy change.

This study also adds to the growing knowledge 
about how to best leverage online social networks to 
promote the pillars of the HIV prevention continuum 
(i.e., testing, condoms, and PrEP). For better or worse, 
Twitter has played a significant role in amplifying the 
public discourse around HIV-related issues, and much 
of this discourse includes stigma and misinformation. 
As mentioned above, HIV stigma was most often 
conveyed through jokes, which were highly retweeted 
and favorited, or of higher virality. Though not as viral, 
positive messages were still prominent in our sample. 
Regardless of positionality, messages on social media 
have the potential to shape or counter stereotypes 
about individuals at risk of or living with HIV. Twitter 
is an online environment where youth are affirmed and 
educated and/or stigmatized and misinformed. This 
process is not unidirectional but dialectical, as youth 
co-create, share, like and engage with sex and HIV 
related content in their online environment [23]. In the 
fight for the eradication of HIV and for health equity, we 
must engage with Twitter specifically, and social media 
platforms broadly, as key sources of health information, 
misinformation, and disinformation.

Limitations and future direction
This study has several limitations. We used NLP 
procedures to identify young male Twitter users based 
on language and user data. It is possible that some of the 
identified users in this sample were not male individuals, 

as we did not recruit or verify individual users directly. 
Instead, our approach relied on gender and age prediction 
machine classifiers. Even though we attempted to limit 
bot accounts at the onset, our dataset still may contain 
some messages from Twitter bots or fake user accounts. 
Bot accounts have been found by previous research to 
propagate messages to polarize individuals during the 
U.S. presidential election cycle, promoting both left-wing 
and right-wing discourses on Twitter, with specific topics 
of vaccine safety and HIV infection and cure [48]. The 
political use of bots to weaponize HIV misinformation 
and disinformation on Twitter can pose a serious threat 
to the public’s health by exacerbating HIV stigma, 
reducing support for HIV prevention and research 
efforts, dissuading the uptake of prevention behaviors 
and, by targeting minoritized communities, increasing 
long-standing health inequities.

We focused on the content of the viral tweets, 
operationalized as those that were favorited and 
retweeted the most among a larger sample pool of 24,600 
HIV-related tweets. Extrapolation of findings should 
be made with caution. While our qualitative analysis 
allowed us to delve into these messages, we plan to work 
with HIV-related datasets of larger sample sizes and 
apply computational mixed methods in data analysis in 
future research. In addition to the number of favorites 
and retweets of a post, future research may also include 
the number of replies in the conceptualization of user 
engagement and analyze the content of replies.

While this study provides insight into youth’s HIV 
discourse pertinent to a pre-pandemic period (2009—
2017), the dataset presents limitations in recency. 
Future research may use our study as a comparator 
when studying temporal changes in how young social 
media users participate in online sexual discussions 
pre- and post-COVID-19. Meanwhile, a 2018 survey of 
the Pew Research Center reported that Twitter users are 
more educated and of higher incomes than the general 
U.S. population [49]; although their findings were not 
stratified by age groups yet age is often associated with 
incomes, the extent to which findings from this study 
about young male Twitter users can be extrapolated to 
contexts beyond Twitter should be considered in the light 
of data representativeness.

Conclusions
Our study of viral tweets provides insight into how young 
men talk about HIV and sex within their online communi-
ties. The content of these tweets is diverse, with themes of 
othering, politics and activism, and risk and wellness. Social 
media platforms like Twitter should be used to promote 
health and wellness messages, as harmful misinforma-
tion, disinformation, and messages that propagate stigma 
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are prominent on the platform. Practitioners should have 
a plan to combat stigma, misinformation, and disinforma-
tion as a necessary component of any effective interven-
tions online. Further, our findings suggest that the social 
acceptability of high-risk sex behaviors is high among 
young male Twitter users, and this population may benefit 
from targeted health communication intervention efforts.
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