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Abstract

Background: Psoriasis patients may seek information about the SARS-CoV-2 vaccine and their disease from social media
platforms. Analyses of social media interactions may help guide dermatologists’ educational efforts during this pandemic.
Objectives: This study analyzes social media interactions among patients with psoriasis and psoriatic arthritis regarding the
SARS-CoV-2 vaccine to determine the misinformation circulating and the apprehension to receiving the vaccine. Methods:
Publicly accessible Facebook and Reddit groups regarding psoriasis and psoriatic arthritis were identified. Posts uploaded
between March |, 2021 and July 31, 2021 which contained information about the SARS-CoV-2 vaccine were extracted. First-
order themes, sub-themes, sentiment scores and engagement scores were assigned to each post. Results: 345 posts within the
first-order theme of vaccination decision and 1379 posts within the first-order theme of vaccine reaction were analyzed. Within
vaccination decision, common sub-themes for refusing the vaccine include fear of psoriasis flare up, vaccine is experimental, vaccine is
unnecessary, vaccine is dangerous, and concern for reaction/vaccine efficacy while on psoriasis medications. 41.4% of posts contained
positive sentiment; whereas, 38.3% contained negative sentiment. Within vaccine reaction, common sub-themes identified were
no change to psoriasis, skin/joint flare up, skin flare up attributed specifically to stopping psoriasis medications, skin/joint improvement, and
skin flare up but vaccine was worth it. 77.8% of posts contained positive sentiment; whereas, 6.2% contained negative sentiment.
Conclusions: Our study identified common SARS-CoV-2 vaccine concerns within the psoriasis community which should be
used to guide educational efforts.
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Introduction With social media, there is the potential for dissemination
of misinformation, which can lead to poor health decisions and
behaviors based on incorrect information. Dermatology
content analyzed on common social networks, including

Psoriasis is an immune-mediated disease affecting 8 million
adults in the US and 125 million people worldwide.'* While
patients seek medical care for the management of psoriasis and
psoriatic arthritis, many also turn to social media for support
from fellow patients. Social media, used by approximately 3.6
billion people worldwide 3 has become a key source in in- 'Keck School of Medicine, University of Southern California, Los Angeles, CA,
b
. . T . . . USA

forming patlent§ about pS.OI‘IEZl&t_l()C diseases and influencing their 2University of Colorado School of Medicine, Denver, CO, USA
healthcare Seeklng behavior.™™ For exa'm.ple,' a Germ?n .Smdy 3University of Texas Southwestern Medical Center, Dallas, TX, USA
found approximately 75% of the participating psoriasis pa-  “Long School of Medicine, San Antonio, TX, USA
tients to use Facebook, and 72% of those use Facebook to
search for disease-related information.’ Aside from Facebook, i . o

tient ith riasis and psoriatic arthritis have also been April W. Armstrong, MD, MPH, Keck School of Medicine, University of
patients with psoriast PSOI: , Southern California, 1975 Zonal Avenue, KAM 510, MC 9034, Los Angeles,
shown to turn to Twitter for advice on treatment side-effects  ca 90089, USA.
and efﬁcacy.6 Email: armstrongpublication@gmail.com

Corresponding Author:


https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/24755303221110095
https://journals.sagepub.com/home/jps
https://orcid.org/0000-0002-0486-2033
https://orcid.org/0000-0003-0064-8707
mailto:armstrongpublication@gmail.com

Yee et al.

165

Facebook, Twitter, and Reddit, was below acceptable quality
standards.”” Studies analyzing psoriasis content within
YouTube found that nearly 2/3 of those videos containing
misleading or potentially dangerous content, likely because
majority were not produced by healthcare professionals.'®"*

Since the beginning of the pandemic, the news has been
dominated by COVID-19 safety practices. Social media has
provided a platform for individuals to partake in discourse
regarding the risk of the virus, its sequelae, and the SARS-
CoV-2 vaccine. But it also has allowed false information to
permeate throughout society.'> For example, an analysis of
content on Twitter found the most commonly retweeted tweets
regarding the AZD1222 COVID-19 vaccine to be full of
misinformation.'®

Even prior to the COVID-19 pandemic, the World Health
Organization considered vaccine hesitancy to be a major
threat to public health. Key vaccine dissuaders include
complacency, inaccessibility, and lack of confidence.'” With
37.4% of the US population and 40.7% of the global pop-
ulation not fully vaccinated as of January 10, 2022, the global
health threat of vaccine hesitancy is still relevant.'®'? With
the rise of new SARS-CoV-2 variants, including delta and
omicron, vaccine hesitancy, fueled by the amount of mis-
information on social media, must be taken seriously.' %!
The repercussions of vaccine hesitancy are potentially life
threatening. The SARS-CoV-2 vaccine is one of the most
efficacious tools available to prevent severe consequences of
COVID-19 infection.”*®'”

Given the uncertainty regarding various treatments, relative
swiftness of the development of the SARS-CoV-2 vaccines
and the overall political discourse throughout the pandemic, it
is unsurprising that misinformation is being disseminated on
social media. Studies have been done to understand public
perception towards SARS-CoV-2 vaccine using Twitter,'®>
but there have yet to be studies on the perception among
psoriasis patients towards the vaccine. This study aims to
characterize the content, sentiment, and engagement of online
interactions between psoriasis and psoriatic arthritis patients.
This analysis will enable us to determine the misinformation
circulating in this community and the apprehension to re-
ceiving the vaccine.

Materials and Methods

Selection of Social Media Posts

The social media platforms Facebook and Reddit were chosen
due to widespread use of Facebook and the recent rise in the
use of Reddit.** Individual, public Facebook groups and
subreddits were analyzed because they contain distinct
community spaces where users gather to discuss specific
topics. This study was determined to be exempt by the
University of Southern California Institutional Review Board.

Two subreddits (r/Psoriasis, 1/PsoriaticArthritis) and 2
Facebook group (FB_Psoriasis, FB_PsoriaticArthritisNetwork)

were analyzed. Posts uploaded between March 1,2021 and July
31, 2021 that referenced psoriasis or psoriatic arthritis and the
SARS-CoV-2 vaccine were identified using the search option.
March 2021 was chosen as a start date in order to reflect the
latest opinions towards the vaccine at the time when this study
was conducted. Search terms included “vaccine,” “vaccina-
tion,” “Pfizer,” ‘“Moderna,” “Johnson and Johnson,” and
“Astrazeneca.” All posts were de-identified prior to inclusion.

Assignment of Themes, Sentiment Scores, and
Engagement Scores

An iterative approach was used where each post was reviewed
individually by 2 reviewers (DY, SK) to identify common
first-order themes (FOT) and sub-themes (second-order
themes and third-order themes) based on the content of the
post. Extracted posts were individually assigned a sentiment
of either positive (in favor of the vaccine), negative (against
the vaccine), or neutral by the reviewer. Each sentiment was
then assigned a value of 1 (positive), —1 (negative), or 0
(neutral).”> Posts were also assigned an engagement score,
determined by recording the sum of the likes/upvotes and
comments for each post.

Statistical Analysis

Frequencies of each sentiment and sub-theme across the FOTs
were calculated. Mean engagement and sentiment scores were
calculated for each sub-theme and social media platform. One-
way analysis of variance (ANOVA) tests were used to de-
termine significant differences for mean engagement and
sentiment scores between sub-themes. Two-sample T-test was
used to determine significant differences for mean engagement
and sentiment scores between the 2 social media platforms.
Chi-square tests were used to detect any significant differences
between sub-theme and sentiment frequencies across sub-
groups. Threshold of significance was set at P<.05. All sta-
tistics were performed using STATA 15.0 (StataCorp LP,
College Station, TX).

Results

Vaccination Decision

From both Facebook and Reddit, 2201 posts met the inclusion
criteria (Figure 1). Of the initial 2201 posts, 345 posts con-
tained content pertaining to the reasons for either getting,
being unsure about, or refusing the vaccine. These posts were
assigned the FOT of vaccination decision. Among these 345
posts, 91 were from Facebook and 254 were from Reddit.
Three second-order themes and 13 third-order themes were
identified. The frequencies of and sample posts for each
sentiment and sub-theme are described in Table 1.

44.3% of Facebook and Reddit users reported receiving the
vaccine, 37.4% reported refusing it, and 18.3% reported being
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Posts and Comments identified
through r/psoriasis and
r/psoriaticarthritis which met
inclusion criteria (reference COVID-19
vaccine, in English language)
(n=1059)

y

Posts and Comments identified through
FB_Psoriasis and
FB_PsoriaticArthritisNetwork which
met inclusion criteria (reference COVID-
19 vaccine, in English language)
(n=1142)

A

Total Posts and Comments which met
inclusion criteria
(n=2201)

y

Total Posts and Comments within
first-order theme of Vaccination
Decision
(n=345)

A

A4

Total Posts and Comments within
first-order theme of Vaccine and
Psoriatic Medications
(n=477)

4

Total Posts and Comments
within first-order theme of
Vaccine Reaction
(n=1379)

Figure |. Flow diagram depicting data collection schema.

unsure about getting it. 17.4% of users received the vaccine for
unspecified reasons, 11.3% received the vaccine because they
believed it would be effective against COVID-19 infection,
and 7.8% reported the vaccine as safe. 15.7% of users reported
being afraid of a psoriasis flare up, 13.0% refused the vaccine
for unspecified reasons, and 9.0% feared the vaccine was
experimental.

Out of the 345 posts within the FOT of vaccination de-
cision, 143 (41.4%) contained positive sentiment, 70 (20.3%)
contained neutral sentiment, and 132 (38.3%) contained
negative sentiment. Mean engagement and sentiment scores
for each sub-theme and social media platform are listed in
Table 2.

Vaccine Reaction

Of the initial 2201 posts from both Facebook and Reddit,
1379 posts contained content pertaining to reported reactions
to the vaccine. These were assigned the FOT of vaccine
reaction. Among the 1379 posts, 878 (63.7%) were from
Facebook and 501 (36.3%) were from Reddit. Eight second-
order themes were identified. The frequencies of and sample
posts for each sentiment and sub-theme are described in
Table 3. 72.2% of Facebook and Reddit users included in this
study reported no change to their psoriasis, 16.0% reported

skin and/or joint flare up, and 3.7% reported skin and/or joint
improvement.

Out of the 1379 posts and comments within the FOT of
vaccine reaction, 85 (6.2%) contain negative sentiment, 221
(16.0%) contain neutral sentiment, and 1073 (77.8%) contain
positive sentiment. Mean engagement and sentiment scores
were calculated for each sub-theme and social media platform
(Table 4).

Discussion

Since the start of the COVID-19 pandemic, there has been
public uncertainty and controversy over the ideal approach to
staying healthy and safe from the virus. This study is among
the initial efforts to examine public perception and sentiments
towards the SARS-CoV-2 vaccine through analyzing social
media interactions among patients with psoriasis and psoriatic
arthritis. Facebook and Reddit are 2 of the most popular social
media platforms that have the potential to influence behavior
and medical decisions. It is crucial to identify and understand
the information being discussed online in order to guide
educational efforts. This study sought to characterize online
content within the psoriasis community to understand the
misinformation being disseminated and the apprehensions to
receiving the SARS-CoV-2 vaccine.
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Table 4. Mean Engagement and Mean Sentiment Scores of 1379 Posts Within First-Order Theme of Vaccine Reaction.

P-value Mean Engagement Score 95% CI P-value

Mean Sentiment Score 95% ClI

P < .0001

I.11-1.43

2.75-4.17

1.27
3.46

P < .0001

.96-.98
—.25-—.08

—.88-—.21

97

No change to psoriasis
Skin/joint flare up

Second-order theme?

1.40-2.26
1.72-7.88
1.55-4.10
1.48-3.92

.90-3.39

1.83
4.80
2.

-33

Skin flare up attributed to stopping psoriasis medications

Skin/joint improvement

.85-.10

92

82

Skin flare up, vaccine worth it

2.7

—.25-.13

—.06
-.29

Other non-dermatological side Effects

Allergic to the vaccine

2.14
19.94

—.74-17

8.85-31.02
.79-1.67

Question about other’s reaction to the vaccine

Social media platform® Facebook

P < .0001

1.23
4.07

P < .0001

.81-.87
43-.55

.84
49

3.52-4.63

Reddit

P < .05, significant differences observed between mean engagement and mean sentiment score when stratified by social media platform (results of two-sample t-test); significant differences observed between

mean sentiment scores within second order themes (results of one-way ANOVA test).

Published Guidelines

The National Psoriasis Foundation (NPF) COVID-19 Task
Force and the International Psoriasis Council (IPC) have both
published recommendations to provide guidance for the
treatment of patients with psoriatic disease and to promote
optimal management of psoriatic disease during the
pandemic.?®*’

The NPF recommends that patients who are not infected
with COVID-19 continue their biologic or oral therapies in
most cases. Per the IPC, emerging data from epidemiological
studies do not appear to show increased risk of or poorer
outcome to COVID-19 due to psoriasis treatments. The NPF
recommends patients receive an mRNA-based SARS-CoV-2
vaccine as soon as it becomes available to them, unless
contraindicated. Systemic psoriatic medications are not a
contraindication. Patients should continue their systemic
treatments when obtaining the mRNA-based SARS-CoV-2
vaccine. Lastly, all psoriasis patients should be encouraged to
obtain the booster vaccine. Joint-decision making between the
patient and their physician is key.

Vaccination Decision Concerns

Despite studies showing that all SARS-CoV-2 vaccines have
high efficacy against the original virus strain and variants
and were well tolerated overall, vaccine hesitancy remains a
challenge to fighting the pandemic.’**' Our study shows
that this hesitancy persists in the psoriasis community as
well, in spite of the published, evidence-based guidelines
mentioned above. Our analysis of publicly available posts in
Reddit and Facebook found that the most commonly en-
countered apprehensions regarding getting the SARS-CoV-
2 vaccine amongst psoriasis patients were fear of a psoriasis
flare up, concerns that the vaccine is experimental because it
was developed too quickly, and thoughts that the vaccine is
dangerous with potentially life-threatening side effects
(such as clotting). Other less common concerns were that the
vaccine was unnecessary due to natural immunity from
previous COVID-19 infection and that their current anti-
psoriatic therapies (biologics, methotrexate) would predis-
pose them to a worse reaction to the vaccine or would
prevent them from having an efficacious response to the
vaccine.

Concerns with the highest mean engagement scores include
fear of psoriasis flare up and that the vaccination is dangerous.
Based on these scores, it can be inferred that these 2 concerns
were the amongst the most discussed concerns online or that
patients found these themes to be the most relevant to their
own decision making. Based on the current evidence, patients
with immune-mediated inflammatory diseases are at no
greater risk of harm from the SARS-CoV-2 vaccine compared
to healthy controls.*> For most, the theoretical risk of these
vaccines is outweighed by the definite risk of severe COVID-
19 infection if unvaccinated.
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The circulating ideas that the SARS-CoV-2 vaccines are
experimental, dangerous, and cannot be trusted are a mis-
conception. In reality, these vaccines were able to be developed
at such a rapid rate for many reasons, including the fact that the
technology used had been in development for years, genetic
information about COVID-19 was shared promptly, an over-
lapping schedule was used to conduct multiple steps simulta-
neously in order to gather data faster, and governments had
invested in research, allowing for plenty of resources for
vaccine projects.’® An October 2021 study analyzing 19 SARS-
CoV-2 vaccines found mRNA vaccines to be very effective and
well tolerated.>® Among adults, the main severe adverse events
reported were rare and included anaphylaxis (2.5-4.8 cases per
million doses) and myocarditis (6-27 cases per million). While
it is true that natural infection with the virus produces some
level of immunity, a study published in August 2021 suggested
that the odds of reinfection in patients who were previous
infected with COVID-19 was more than twice for those who
were not vaccinated than those who were vaccinated.”® Fur-
thermore, it is not known how long a person is protected for
with natural immunity. Data is limited with regards to the
impact of biologic therapy on SARS-CoV-2 vaccine immune
response. A few studies have found the most significant re-
duction in antibody response in patients receiving B-cell-
depleting therapies, such as rituximab, when compared to
other biologics and disease-modifying antirheumatic drugs.>>~°

Vaccine Reaction Concerns

While a majority of the posts regarding vaccine reaction re-
ported no change to their psoriasis, 16% reported skin and/or
joint flare ups and 3.6% reported other non-dermatological
side effects. Both the mRNA vaccines and the adenovirus
vector vaccines use technology that causes production of the
SARS-CoV-2 spike protein antigen and generation of a robust
T-cell-mediated immune response.’’ In addition to these
mechanisms of upregulating a directed immune response,
vaccines also contain an adjuvant that activates the innate
immune system. These adjuvants cause production of type I
interferons,>® which are known to flare autoimmune disease.
Although vaccine developers have employed modifications to
reduce interferon activation and reduce risk of flare,*”*° it is
possible that this is what is contributing to the proportion of
Facebook and Reddit users reporting flares.

Educational Efforts

Understanding the apprehensions to receiving the vaccine
provides a framework and guide for vaccine educational ef-
forts. Social media has the potential to considerably influence
patients’ perspectives about their health and the decisions they
make. Therefore, it is crucial that dermatologists understand
what the most common concerns amongst psoriasis patients
are in order to promote vaccine confidence and ensure that all
eligible patients receive the vaccine.

Dermatologists should keep in mind the safety profile and
possible side effects of the vaccine, as well as the guidelines
regarding the SARS-CoV-2 vaccine and psoriatic therapies,
when educating their patients on the importance of being
vaccinated. Dermatologists should also be mindful that there
are those who believe the vaccine only benefits the person
receiving the vaccine. Therefore, it may be helpful to incor-
porate discussions about herd immunity into the vaccine
decision making.*' Lastly, in regards to concerns about ef-
ficacy of immune response to the vaccine while on immu-
nomodulatory drugs, there is not enough evidence currently
available. Patients should be encouraged to wait the minimum
2 weeks after their final dose to consider themselves fully
vaccinated as antibody titers may be slower to reach their peak
in this subset of patients.*> The third booster dose may be an
important consideration in these patients. Further investiga-
tion needs to be done on whether patients on im-
munomodulating therapies require alternative regimens to
achieve an adequate immune response.’”

It is important that dermatologists are aware that negative
reactions, including skin/joint flares, are being reported on
Facebook and Reddit as these reports may be dissuading other
patients from obtaining the vaccine. Additionally, reaction
themes with the highest average engagement scores included
skin/joint flare up and skin/joint improvement, indicating that
patients found these reported reactions helpful. Dermatolo-
gists should continue to recommend the vaccine as a key
source of disease prevention, stressing the importance of
getting the vaccine for the protection of themselves and safety
of those around them. They should also reassure patients that
the vaccines are generally well-tolerated and that there are
mechanisms in place by the vaccine developers to mitigate the
risk of flare. Furthermore, 1 way to address the fear of a flare
up is to make patients cognizant of the fact that infection with
COVID-19 can induce a flare up. Lastly, there were social
media users who attributed their psoriasis flare up to stopping
their systemic therapies. Clinicians should encourage patients
to remain on their medications when getting the vaccine,
according to NPF guidelines.

Furthermore, it is unclear whether patients know that expert
generated guidelines exist. Although many online participants
are turning to Facebook and Reddit for guidance on vacci-
nation, there are few posts and comments that reference the
NPF or IPC guidelines. These physician-backed recommen-
dations will be helpful for psoriasis patients to turn to for
evidence-based guidelines on how their disease and treatments
affect COVID-19 risk, what they can do to stay safe during the
pandemic, how their disease management can be best opti-
mized, and what they should do if they contract the virus. This
will be especially important for patients who have limited
access to a dermatologist. It may be helpful for physicians or
the NPF/IPC to post the recommendations within the social
media feeds as a public health intervention.

The results of this study elucidate the utility in analyzing
social media interactions to guide educational efforts. Studies
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analyzing social media provide insight on what questions
patients have and therefore, what content is important for
physicians to focus on. It also sheds light on the form of
education that may be most effective for educating the general
public. Through Facebook and Reddit analysis, we gained a
deeper understanding on what specific concerns patients have
regarding the SARS-CoV-2 vaccine and the potential barriers
to vaccination that the public experiences. Patient engagement
is crucial for effective education and social media provides an
effective platform on which physicians can virtually meet and
interact with patients to provide evidence-based information.
As more patients turn to the internet and social media for
medical advice, it is important that physicians meet patients
where they are at and expand their social media presence to
prevent the dissemination of inaccurate information.

One limitation of this study is that social media users may
not be fully representative of the overall psoriasis population.
In addition, only publicly available Facebook groups and
subreddits were analyzed, which may not encompass the
entirety of online perception. Lastly, psoriasis diagnosis is
self-reported by social media users and therefore may be
subject to misclassification.

Posts and comments within the online social media plat-
forms Facebook and Reddit regarding the SARS-CoV-2 vac-
cine provide insight into the specific concerns of psoriasis and
psoriatic arthritis patients. Common topics of discussion ob-
served through content analysis centered around the reasons for
not getting the vaccine. These included fear of psoriasis flare up,
concerns that the vaccine is experimental, and concerns that the
vaccine is dangerous. Other areas of apprehension for patients
were the overall reaction to the vaccine, including psoriasis skin
and/or joint flare up. Awareness of theme, sentiment, and en-
gagement analysis may help physicians understand the reasons
why their psoriasis patients are choosing not to get vaccinated
and aid physicians in formulating ways to encourage their
patients to get vaccinated. Information learned from these
analyses should be used to supplement patient counseling to
guide education efforts, alleviate vaccination concerns, and
improve public response to the vaccine to keep patients safe and
control the COVID-19 pandemic.
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