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Abstract
Background: Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are genetically mediated, life-threaten-
ing reactions usually caused by a medication in adults. These genetic associations promise an opportunity for pre-prescription
screening, prevention, and understanding influences at a population level. Importantly, older adults disproportionally face more
severe SJS/TEN reactions and higher mortality rates. However, the study of genetic risk and long-term sequelae of SJS/TEN
across racially diverse populations and age groups is hampered by many factors, including rarity, social disparities, and trust in
health care and providers, impacting access to hospital- and clinic-based research studies.
Objective: This paper aims to explore the utility of multiple social media and web-based search tools to increase study
enrollment numbers, diversity, and inclusivity of all populations and ages in the SJS Survivor Study.
Methods: The community-based SJS/TEN Survivor Study remotely recruited drug-induced SJS/TEN survivors in the United
States. The aims were to help determine genetic risk and long-term outcomes of SJS/TEN. Baseline recruitment included
advertisements through the SJS Foundation website and American Burn Association newsletter. Two years into the study,
in hopes of improving accessibility and enrollment diversity, social media ads were introduced on the Vanderbilt University
Medical Center (VUMC) Facebook and Instagram accounts. Posts were created using flyers and 60-second SJS/TEN survivor
video vignettes. Finally, we launched a nationwide Google Ad campaign. To understand the impact of the additional online
advertising, we measured the change in registration in both the study interest and the effectiveness of implementation of
specific social media and web-based search tools before and after implementation.
Results: With the introduction of social media and Google Ads, we report a 48.6% increase in enrollment overall and a
289.5% increase in participation interest. We noticed the ads were accessible to all age groups and notably reported a more
even age distribution of enrolled participants from 18 through 74 years, with an average of 15% enrolled in each age category.
The largest increase in any age category was seen in the 65‐ to 74-year-old patients (n=19), with 16.5% of the age distribution.
The most significant increase in enrollment and diversity of responses came from Google Ads, with a total of 201 expressions
of interest, from 56 enrolled participants, 33% of which self-identified as non-White. VUMC Facebook ads had an enrollment
rate of 15.3%, and VUMC Instagram ads saw an enrollment rate of 14.3%.
Conclusion: Social media and web-based search tools differ in their enrollment effectiveness. Google Ads were found to
be the most effective advertisement for recruitment in this community-based study. Each of the social media and web-based
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strategies used increased enrollment numbers, accessibility to more age ranges, and diversity of enrollment. They show
promise as tools to improve inclusion and enrollment in rare disease research such as SJS/TEN.
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Introduction
Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) are rare, life-threatening drug-induced
illnesses affecting 1-5 people per million each year, with
mortality rates of 50% or higher in high-risk populations [1,2]
SJS/TEN is strongly associated with human leukocyte antigen
(HLA) class I alleles, providing an opportunity for prepre-
scription risk prediction, as well as understanding genetic
variation across racial and ethnic groups [2,3]. Although
studies suggest that the presence of a genetic risk factor
has equal implications across populations, the relevance of
specific HLA risk alleles may differ due to differences
in the HLA carriage rate [3-6]. The study of genetic risk
and long-term sequelae of SJS/TEN across racially diverse
populations has been burdened by its rarity, social dispari-
ties, and trust or access to health care [4,7]. Social media
has been advocated as a strategy to improve study diver-
sity and recruitment in rare diseases and increase accessibil-
ity for study participation [8,9]. To enhance awareness and
enrollment in our community-based study, we implemented
social media and web-based advertisements, measuring the
utility of each channel in increasing interest and diversity.

Methods
Overview
Using historical recruitment data from our community-based
study of SJS/TEN survivors, we compared data both before
and after implementation of social media and web-based
recruitment methods. We recruited SJS/TEN survivors from
the United States, aged 7-90 years, to participate in a remote
study to assess genetic risk and long-term outcomes in SJS/
TEN. Survivors across the United States, who saw or heard
about our study, filled out an online interest survey. Data on
recruitment and enrollment for this study were collected from
September 2019 through December 2023 using the online tool
Research Electronic Data Capture (REDCap) and analyzed
using Microsoft Excel.
Recruitment
Baseline recruitment methods included advertisements on
the SJS Foundation website and in the American Burn
Association newsletter for physician referrals. Two years
into the study, enrollment consisted of 147 (72.8%) female
participants and 156 (77.2%) participants identifying as
non-Hispanic White. In June 2021, we consulted institutional
resources to design and implement advertising campaigns
across several social platforms to increase interest and

diversity. Advertisements were introduced on the Vanderbilt
University Medical Center (VUMC) Facebook and Instagram
pages using flyers, and 60-second SJS/TEN survivor video
vignettes were later added. Next, we launched a nationwide
Google Ad campaign. Advertisement-derived interest surveys
identified potential participants who were then contacted by
phone. Interest surveys reported the mode of recruitment
through a single-choice answer of “a website,” “Facebook,”
“Instagram,” “Google,” “referral,” or “other.” More detailed
responses for choices like “other” were obtained through
free response options. Referrals are defined as participants
referred to the study by family, friends, or a physician.
Ethnicity, race, gender, and age categories were self-repor-
ted and followed the National Institute of Health’s reporting
guidelines.

To understand the impact of each recruitment channel,
we measured rates of study interest before and after the ad
implementation, as well as the “enrollment effectiveness” of
each channel. Furthermore, these were compared to highlight
differences in race, ethnicity, gender, and age.
Ethical Considerations
The community-based SJS/TEN Survivor Study was
approved in August 2019 by the VUMC institutional review
board (IRB#191350). Written informed consent was obtained
from all enrolled participants. All participants were given the
opportunity to withdraw from the study at any time. Partici-
pants were given a US $50 Amazon eGift-card as compensa-
tion for participation.

Privacy and confidentiality of participants were main-
tained. All data collected were deidentified before analysis.
Data were stored on REDCap, a secure Health Insur-
ance Portability and Accountability Act (HIPAA)-compliant
database.

Results
Prior to implementing ad campaigns, 6.9 unique interest
surveys were completed, and 3.4 participants enrolled per
month. Following the launch of social media and Google Ads,
26.9 unique interest surveys were completed, and an average
of 5 participants enrolled per month, representing a 289.5%
increase in interest and a 48.6% increase in enrollments.
Ineligibility reasons included lost to follow up (n=253), not
diagnosed with SJS/TEN (n=156), duplicate survey (n=73),
inability to obtain records (n=65), hospitalized outside of
North America (n=38), and declined to participate (n=38;
Figure 1).
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Figure 1. (A) Out of the Stevens-Johnson syndrome and toxic epidermal necrolysis (SJS/TEN) Survivors Study, a community-based survey, we
compared how different methods of recruitment affected enrollment. Before advertisement campaigns, enrolled participants self-reported they heard
about our study through the SJS Foundation website (n=41, 19.9%), Google search (n=20, 9.7%), referrals (n=13, 6.3%), and the SJS Foundation
Facebook website (n=10, 4.9%). With the launch of the advertisement campaigns, the greatest number of enrolled participants heard about the study
through Google Ads (n=35, 26.1%). Google was followed closely by the SJS Foundation website (n=29, 21.6%), referrals (n=28, 20.9%), Vanderbilt
University Medical Center (VUMC) Facebook ads (n=25, 18.7%), and lastly the SJS Foundation Facebook page (n=12, 9.0%) (A). (B) The overall
enrolled demographic breakdown of self-identified race/ethnicity was 275 (77.9%) non-Hispanic White, 19 (5.4%) Hispanic White, 15 (4.2%) Black,
18 (5.1%) Asian, 1 (0.3%) American Indian, 16 (4.5%) more than one race, and 9 (2.5%) unknown. The greatest enrollment diversity came from
referrals, with 15 (36%) identifying as non-White. Google Ads followed with an enrollment diversity of 20 (33%) non-White participants. The SJS
Foundation enrollments were 17 (23%) non-White participants, and the VUMC Facebook enrollments were 5 (16%) non-White participants. Google
Ads were the most effective strategy across self-identified race and ethnicity. H White: Hispanic White; NH White: Non-Hispanic White.

Completed interest surveys and enrollment rate were broken
down by recruitment channel. The SJS Foundation website
produced 149 responses/69 enrolled (46.3% enrollment rate).
Google Ads followed with 201 responses/56 enrolled. VUMC
Facebook ads contributed 163 responses/25 enrolled (15.3%

enrollment rate). Instagram had 7 responses/1 enrolled
(14.3% enrollment rate). Participants were also referred
by family, friends, and physicians, with 134 responses/41
enrolled (30.6% enrollment rate; Figure 2).

Figure 2. Age breakdown of enrolled participants before and after social media advertisement implementation and the impact of recruitment methods
on different age categories. Before social media and Google Ads, we had 60 (14.3%) responses, with 55 (27.2%) enrolled identifying as male. The
initial age spread of participants enrolled resembled a bell curve with the highest density of enrollment (n=29, 23%) being between 55 to 64 years.
Most enrolled participants (n=100, 80%) were aged 25‐64 years. Following ad campaigns, 131 (21.5%) responses were received, with 16 (17.4%)
identifying as male. Notably, more even distribution was seen from 18 through 74 years, with an average of 14.3 (15%) enrolled into each age
category. The age categories with growth were 18‐24 (n=17, 14.8%), 65‐74 (n=19, 16.5%), and 75‐90 years (n=8, 7%).
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Discussion
Principal Findings
Recruitment in studies involving human subjects is often
inadequate due to factors including limited patient awareness,
lack of trust, and logistical barriers [7-10]. These challenges
are frequently compounded when conducting trials on rare
diseases like SJS/TEN, partly due to the small number of
diagnosed patients. Most studies on SJS/TEN have been
country-specific and may not be widely representative of
heavily diverse populations like the United States [3,11]. This
study is unique as we pulled survivors from the community
within the United States, hoping to gain diverse representa-
tion. To increase accessibility, enrollment, and knowledge
of our trial on SJS/TEN, we implemented several social
media-based recruitment methods.

The addition of social media and Google Ads increased
interest and enrollment as well as racial, ethnic, and age
diversity in recruitment. Google Ads brought in the high-
est number of responses to the study and the second-high-
est enrollment rate after the SJS Foundation. Emotional
appeals from the survivors’ video testimonials were vital
in capturing interest. Supporting this, one study found that
after conducting 37 in-depth interviews, patients preferred
study recruitment messages through infographics, emotional
appeals through images, or educational posts [10]. However,
Facebook ads produced inferior responses to Google Ads.
Instagram did not gain traction for recruitment, even though
the same video testimonials were used.

When evaluating the effectiveness of advertisements on
gender, we saw increased male interest, but decreased
eligibility and enrollment. Therefore, there was no true impact
on gender in terms of enrollment with the increase of social
media and web-based advertisements.

An important finding was the increase in responses from
people aged over 65 years, in contrast to other studies
showing less online engagement from older adults [12]. Older
age increases the risk of SJS/TEN-associated morbidity and
mortality, making it vital to access older age groups [11,13].

Even with our advertising efforts and the increase
in diverse responses, our enrolled participant population
remained largely non-Hispanic White females. While a more
nuanced understanding is needed, if there is a known HLA
allele risk for SJS/TEN for a medication, the implications for

carrying the risk allele are the same regardless of country
of origin or background [4]. However, the prevalence of
different risk alleles does differ by specific population, driven
by genetic race. Therefore, the proportion of individuals who
develop a reaction to a specific drug can be very population-
specific [2,4,5,11]. Given the US population diversity, we
need to see more equal representation in SJS/TEN research
from all strata in the population to holistically understand the
impact of SJS/TEN across the United States.
Limitations
For the first 10 months of the study, participants were not
asked how they heard about our study, resulting in missing
recruitment data on 232 unique interest survey responses and
121 enrolled participants. Main recruitment avenues at that
time consisted of the SJS Foundation and American Burn
Association physician referrals. Another significant limita-
tion is the ongoing cost incurred when using paid advertis-
ing. Although we found that social media and Google Ads
increased diversity and inclusion, we acknowledge that not
everyone can access them. In some cases, older participants
will not seek information via the internet [12]. Therefore,
exclusive use of web-based search tools could limit accessi-
bility to the study. However, increased diversity associated
with referrals and Google Ads supports the use of these
advertisements as a valuable source of communicating study
information to SJS survivors and their families.
Conclusions
Our results demonstrated that social media and online
recruitment approaches can increase recruitment interest and
enrollment in a community-based study of a rare disease such
as SJS/TEN while improving inclusivity, diversity, and age
ranges. Increasing representation of enrollment across age and
different strata of the population supports the unmet need
to understand the risk and impact of SJS/TEN on diverse
populations. Social media and web-based search tools can
differ in enrollment effectiveness and target audiences. Our
partnership with the SJS Foundation paired with Google
Ads was most effective in reaching SJS/TEN survivors. This
study highlights the use of a variety of social media and
web-based advertising methods and their potential impact on
reaching diverse and hard-to-reach populations. We improved
overall enrollment, diversity, and age inclusivity, overcom-
ing recruitment hurdles commonly seen in the rare disease
community.

Acknowledgments
We would like to thank and acknowledge the community of patients with Stevens-Johnson syndrome and toxic epidermal
necrolysis (SJS/TEN), survivors, and their families, for their willingness to participate in the SJS/TEN Survivor Study and
share their experiences with us which is a great contribution to the value of this work. We thank John Mings, Blake Stuck,
and the Vanderbilt University Medical Center Marketing team for their expertise and guidance in our advertising campaigns.
We would also like to thank Roni Dodiuk-Gad, MD; Aaron Drucker MSc, MD; Elizabeth Ergen, MD; Michelle Goh, MD;
Benjamin Kaffenberger, MD, BS; and Robert Micheletti, MD for their contribution to the study.
The "Genetic risk and long-term outcomes associated with drug-induced Stevens-Johnson syndrome and toxic epidermal
necrolysis in survivors" study was funded by the National Institutes of Health (RHG010863-01).
Data Availability

JOURNAL OF MEDICAL INTERNET RESEARCH Williams et al

https://www.jmir.org/2025/1/e63712 J Med Internet Res 2025 | vol. 27 | e63712 | p. 4
(page number not for citation purposes)

https://www.jmir.org/2025/1/e63712


The trial dataset generated during this study will be made available from the corresponding author, EJP, upon reasonable
request.
Authors’ Contributions
Conceptualization: EAW, MMP, EJP
Data Curation: EAW, AHY, MM, AO, EJP
Formal Analysis: EAW, AHY, MM, AO, EJP
Funding Acquisition: EJP
Investigation: EJP
Methodology: EAW, MMP, AHY, MM, AO, EJP
Project Administration: EAW, MMP, EJP
Resources: MMP, EJP
Software: MMP, KD, EJP
Supervision: MMP, EJP
Validation: EAW, AHY, KD, MM, AO, EJP
Visualization: EAW, MMP, EJP
Writing- Original Draft: EAW, MMP, EJP
Writing- Review and Editing: EAW, MMP, KD, EJP
Conflicts of Interest
None declared.
References
1. Lee EY, Knox C, Phillips EJ. Worldwide prevalence of antibiotic-associated stevens-johnson syndrome and toxic

epidermal necrolysis: a systematic review and meta-analysis. JAMA Dermatol. Apr 1, 2023;159(4):384-392. [doi: 10.
1001/jamadermatol.2022.6378] [Medline: 36790777]

2. Phillips EJ, Bouchard CS, Divito SJ. Stevens-Johnson syndrome and toxic epidermal necrolysis-coordinating research
priorities to move the field forward. JAMA Dermatol. Jun 1, 2022;158(6):607-608. [doi: 10.1001/jamadermatol.2022.
0484] [Medline: 35353140]

3. Goodman CW, Brett AS. Race and pharmacogenomics-personalized medicine or misguided practice? JAMA. Feb 16,
2021;325(7):625-626. [doi: 10.1001/jama.2020.25473] [Medline: 33492362]

4. Marks ME, Botta RK, Abe R, et al. Updates in SJS/TEN: collaboration, innovation, and community. Front Med
(Lausanne). 2023;10:1213889. [doi: 10.3389/fmed.2023.1213889] [Medline: 37901413]

5. Lu N, Rai SK, Terkeltaub R, Kim SC, Menendez ME, Choi HK. Racial disparities in the risk of Stevens-Johnson
syndrome and toxic epidermal necrolysis as urate-lowering drug adverse events in the United States. Semin Arthritis
Rheum. Oct 2016;46(2):253-258. [doi: 10.1016/j.semarthrit.2016.03.014] [Medline: 27217070]

6. Chang WC, Abe R, Anderson P, et al. SJS/TEN 2019: from science to translation. J Dermatol Sci. Apr 2020;98(1):2-12.
[doi: 10.1016/j.jdermsci.2020.02.003] [Medline: 32192826]

7. Andrews L, Davies TH. Participant recruitment and retention from vulnerable populations in clinical trials is a matter of
trust. Contemp Clin Trials. Dec 2022;123:106969. [doi: 10.1016/j.cct.2022.106969] [Medline: 36273802]

8. Johnson KJ, Mueller NL, Williams K, Gutmann DH. Evaluation of participant recruitment methods to a rare disease
online registry. Am J Med Genet A. Jul 2014;164A(7):1686-1694. [doi: 10.1002/ajmg.a.36530] [Medline: 24700441]

9. Yu J, Paranagama D, Parasuraman S. Recruitment strategies and geographic representativeness for patient survey studies
in rare diseases: Experience from the living with myeloproliferative neoplasms patient survey. PLOS ONE.
2020;15(12):e0243562. [doi: 10.1371/journal.pone.0243562] [Medline: 33382745]

10. Applequist J, Burroughs C, Ramirez A Jr, et al. A novel approach to conducting clinical trials in the community setting:
utilizing patient-driven platforms and social media to drive web-based patient recruitment. BMC Med Res Methodol.
Mar 13, 2020;20(1):58. [doi: 10.1186/s12874-020-00926-y] [Medline: 32169041]

11. Shah H, Parisi R, Mukherjee E, Phillips EJ, Dodiuk-Gad RP. Update on Stevens-Johnson syndrome and toxic epidermal
necrolysis: diagnosis and management. Am J Clin Dermatol. Nov 2024;25(6):891-908. [doi: 10.1007/s40257-024-
00889-6] [Medline: 39278968]

12. Poli A, Kelfve S, Motel-Klingebiel A. A research tool for measuring non-participation of older people in research on
digital health. BMC Public Health. Nov 8, 2019;19(1):1487. [doi: 10.1186/s12889-019-7830-x] [Medline: 31703655]

13. Harr T, French LE. Toxic epidermal necrolysis and Stevens-Johnson syndrome. Orphanet J Rare Dis. Dec 16, 2010;5:39.
[doi: 10.1186/1750-1172-5-39] [Medline: 21162721]

Abbreviations
HIPAA: Health Insurance Portability and Accountability Act

JOURNAL OF MEDICAL INTERNET RESEARCH Williams et al

https://www.jmir.org/2025/1/e63712 J Med Internet Res 2025 | vol. 27 | e63712 | p. 5
(page number not for citation purposes)

https://doi.org/10.1001/jamadermatol.2022.6378
https://doi.org/10.1001/jamadermatol.2022.6378
http://www.ncbi.nlm.nih.gov/pubmed/36790777
https://doi.org/10.1001/jamadermatol.2022.0484
https://doi.org/10.1001/jamadermatol.2022.0484
http://www.ncbi.nlm.nih.gov/pubmed/35353140
https://doi.org/10.1001/jama.2020.25473
http://www.ncbi.nlm.nih.gov/pubmed/33492362
https://doi.org/10.3389/fmed.2023.1213889
http://www.ncbi.nlm.nih.gov/pubmed/37901413
https://doi.org/10.1016/j.semarthrit.2016.03.014
http://www.ncbi.nlm.nih.gov/pubmed/27217070
https://doi.org/10.1016/j.jdermsci.2020.02.003
http://www.ncbi.nlm.nih.gov/pubmed/32192826
https://doi.org/10.1016/j.cct.2022.106969
http://www.ncbi.nlm.nih.gov/pubmed/36273802
https://doi.org/10.1002/ajmg.a.36530
http://www.ncbi.nlm.nih.gov/pubmed/24700441
https://doi.org/10.1371/journal.pone.0243562
http://www.ncbi.nlm.nih.gov/pubmed/33382745
https://doi.org/10.1186/s12874-020-00926-y
http://www.ncbi.nlm.nih.gov/pubmed/32169041
https://doi.org/10.1007/s40257-024-00889-6
https://doi.org/10.1007/s40257-024-00889-6
http://www.ncbi.nlm.nih.gov/pubmed/39278968
https://doi.org/10.1186/s12889-019-7830-x
http://www.ncbi.nlm.nih.gov/pubmed/31703655
https://doi.org/10.1186/1750-1172-5-39
http://www.ncbi.nlm.nih.gov/pubmed/21162721
https://www.jmir.org/2025/1/e63712


HLA: human leukocyte antigen
REDCap: Research Electronic Data Capture
SJS: Stevens-Johnson syndrome
TEN: toxic epidermal necrolysis
VUMC: Vanderbilt University Medical Center

Edited by Amaryllis Mavragani; peer-reviewed by Fatemehalsadat Shojaei, Greg Estey; submitted 27.06.2024; final revised
version received 10.01.2025; accepted 11.01.2025; published 07.05.2025

Please cite as:
Williams EA, Martin-Pozo MD, Yu AH, Daniels K, Marks M, O'Connor A, Phillips EJ
Improving Recruitment Through Social Media and Web-Based Advertising to Evaluate the Genetic Risk and Long-Term
Complications in Stevens-Johnson Syndrome and Toxic Epidermal Necrolysis: Community-Based Survey
J Med Internet Res 2025;27:e63712
URL: https://www.jmir.org/2025/1/e63712
doi: 10.2196/63712

© Elizabeth A Williams, Michelle D Martin-Pozo, Alexis H Yu, Krystyna Daniels, Madeline Marks, April O'Connor,
Elizabeth J Phillips. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 07.05.2025.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creative-
commons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The complete
bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

JOURNAL OF MEDICAL INTERNET RESEARCH Williams et al

https://www.jmir.org/2025/1/e63712 J Med Internet Res 2025 | vol. 27 | e63712 | p. 6
(page number not for citation purposes)

https://www.jmir.org/2025/1/e63712
https://doi.org/10.2196/63712
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2025/1/e63712

	Improving Recruitment Through Social Media and Web-Based Advertising to Evaluate the Genetic Risk and Long-Term Complications in Stevens-Johnson Syndrome and Toxic Epidermal Necrolysis: Community-Based Survey
	Introduction
	Methods
	Overview
	Recruitment
	Ethical Considerations

	Results
	Discussion
	Principal Findings
	Limitations
	Conclusions



