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Abstract

Background: We created a survey to assess menstrual side effects after COVID-19 vaccination when we noticed
news stories that denied or discounted the experiences of tens of thousands of menstruating and formerly menstruating
people who reported experiencing bleeding changes. This survey had an unprecedented response hundreds of times
higher than we had anticipated (n=101,824).

Objectives: We investigated what motivated our sample to participate without remuneration to understand both
general motivations for survey participation as well as why this survey captured the interest of so many.

Design: We used open-ended responses from our online, mixed-method survey collected from April to October 2021.
Methods: Using computer-assisted qualitative data analysis tools in R, we conducted a thematic analysis on open-
ended responses. We used topic modeling to cluster the data, synthesize responses across 22,737 participants, and
inform the themes summarizing the responses to “What is your interest in this project?” We compared and contrasted
responses across groups (racial identity, ethnicity, gender) to examine whether the themes were representative across
the demographic groups in our study.

Results: The themes that characterized participants’ interest in participating were vaccine effects and women’s/people’s
health, personal experience related to the vaccine, and a love for science and data. We compared responses among
demographic subgroups to avoid an overfocus on majority group responses and found the themes were reflected across
each group. Lastly, we found our themes reflected multiple types of altruism.

Conclusion: These results were important in showing how emergent research that focuses on the concerns of potential
participants can encourage high response rates from both marginalized and majority communities. Inclusive practices and
familiarity with the research team built credibility that engendered trust with the public.
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2 Women’s Health

Plain language summary

No one listens to us, we know this, so we participated: Qualitative evidence from menstruation research
during the COVID-19 pandemic

Despite the success of the COVID-19 vaccine rollout, trust in science was put to the test as tens of thousands of
people who currently menstruate or people who used to menstruate (e.g., postmenopausal) reported experiencing
changes to their menstrual bleeding or new bleeding. News stories and medical professionals denied or discounted their
experiences. In response, we created a survey to assess menstrual side effects after COVID-19 vaccination. The survey
had an unprecedented response. Therefore, we investigated our sample’s motivations, in particular, because this was
unpaid research. We used computer-assisted tools to synthesize open-ended answers to “How did you hear about this
project” and “What is your interest in this study?” To understand what led people to participate, we found participants’
interests were vaccine effects and women’s/people’s health, personal experience related to the vaccine, and a love
for science and data. We compared responses among demographic subgroups to avoid an overfocus on the majority
responses (e.g., cisgender women or White people), and we found our themes reflected multiple types of altruism.
These results were important in showing how research that is responsive to public needs encourages high responses
from both marginalized and majority communities. We utilized inclusivity and familiarity to build credibility and create
online presences to engender trust with the public. Future clinical research can be informed by our findings. We show
strategies for doing ethical clinical research by speaking to people from all groups who may be affected.
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of the COVID-19 vaccines led to what we saw as break-
downs in scientific trust. Moreover, the growing realiza-
tion that menstruation is rarely remarked upon or measured
in clinical trials when the trial does not directly deal with
reproductive or contraceptive treatments revealed struc-
tural barriers to equitable healthcare.

In the face of so much mistrust and disappointment, we
wondered how and why so many chose to participate in our
unpaid research on vaccine side effects. We sought to under-
stand the motivations of our participants using qualitative
analysis to explore the extent to which high engagement
was particular to this moment in time, our study design, or
some other factor, to explore whether this work might offer
insight into how to produce engaged and robust participant
responses to research. Given that there are differential barri-
ers to participation in medical and health research,'>"'¢ we
especially were interested in racial, ethnic, and gender
diverse respondents’ reasons for participating. The research
topics addressed were (1) what reasons participants gave for
participating and (2) what altruistic motivations underlied
their participation. We also explored the ways in which
motivations may be different among different demographic
groups, highlighting ways to consider improving the recruit-
ment of marginalized populations. In this way, we explore
engagement in unpaid online health research among those
who are often explicitly excluded or overlooked.

Introduction

During the COVID-19 pandemic, the urgency for vaccine
rollout to reduce mortality as well as resume day-to-day
activities led to an unprecedented level of vaccine devel-
opment and testing. This expediency to prove vaccine effi-
cacy and safety undoubtedly saved millions of lives.! As
often happens, when a treatment hits a wider market and
thus a much larger sample size, unexpected or unmeasured
side effects can start to emerge, from heavy or break-
through bleeding among menstruating or formerly men-
struating people, to rarer adverse events that lead to blood
clots, cardiac complications, or long COVID-like seque-
lae.>* Early in the vaccine rollout process, we sought to
understand whether menstrual changes were occurring
among those who received the COVID-19 vaccines, as
well as what increased the risk of experiencing said side
effects, using an online survey methodology. We were
overwhelmed by the engagement of participants: over
100,000 when we originally anticipated only 500-700.3
Our methodology was emergent, responding in real-
time to the needs and interests of the public. Since our
original work, many other studies have reported similar
findings using prospective methodologies and comparing
menstrual experiences among those who were and were
not vaccinated.”'?> But what we observed most strongly,
particularly in the open responses of our survey as well as
among social media and emailed responses to our work,
was that the oversight by clinical trials to not measure or
document possible menstrual changes was especially frus-

Methods

trating to respondents and potential respondents. The sur-
prise and early denial by various medical and public health
spokespeople of menstrual changes as potential side effects

The current study used data collected online from people
after vaccination for COVID-19 to investigate why people
engage in survey health research. The data were from a
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Table |. Demographics of the sample.

Variables All

Gender identity

Woman Nonbinary Transgender Additional identity

Age in years, mean (SD) 33.7 (9.8) 349 (9.6) 26.1 (6.4) 24.1  (5.1) 26.3 (7.5)
Gender

Woman 20,544 90.4% 19,783 100% 707  36.0% 35 4.3% 19 12.9%

Transgender® 769 3.4% 0 0 769  93.4% 0

Man? 434 1.9% 0 0 434  52.7% 0

Nonbinary? 2,049 9.0% 0 1,584 80.6% 465 56.5% 0

Genderqueer® or nonconforming 1,017 4.5% 0 732 372% 285 34.6% 0

Two-spirit 28 0.1% 0 22 1.1% <I10 0
Race

Black, African, or African American 812 3.6% 758 3.8% 40 2.0% Il 1.3% <10

Asian 853 3.8% 770 3.9% 59 3.0% 19 23% <I0

Native Hawaiian or Pacific Islander 21 0.1% 20 0.1% <I0 0 0

American Indian or Alaska Native 105 0.5% 92 0.5% <I0 <10 <10

White 18,953 83.4% 16,532 83.6% 1,610 819% 682 829% <I0

Other 443 1.9% 391 2.0% 37 1.9% Il 1.3% 119 81.0%

Multiracial 1,097 4.8% 855 4.3% 158 8.0% 74 9.0% 10 6.8%
Ethnicity

Hispanic/Latinx 1,883 8.3% 1,650 8.3% 152 7.7% 73 89% <I10

Non-Hispanic/Latinx 18,547 81.6% 16,139 81.6% 1,607 81.7% 673 81.8% 119 81.0%

Other 955 4.2% 829 4.2% 85 4.3% 34 4.1% <I10
N 22,737 19,783 1,966 823 147

Four hundred fifty-three of the sample were missing race, 1,352 missing ethnicity, and 146 missing gender. Race and ethnicity were cleaned from
multiple survey items to be mutually exclusive, so unreported percentages were missing the demographic.

2Gender was cleaned for the top categories to be mutually exclusive, but specific identities listed will equal to more than 100%. For the groupings,
woman was defined as those who only identified as women; nonbinary was defined as identifying as nonbinary, genderqueer, or gender noncon-
forming, or two-spirit but not transgender or man; transgender was defined as identifying as man or transgender and did not rule out also selecting
nonbinary or genderqueer or other things; additional identity was defined as those who preferred not to say or whose gender they said was not
listed but did not select any of the existing categories; and the rest were missing any gender information.

large, mixed-methods survey on menstruation and vaccine
side-effects following COVID-19 vaccination.? The dataset
was collected by the third and last authors from April to
October 2021 through snowball sampling from social
media and news coverage of research addressing menstrual
and other vaccine side effects. Eligibility included all vac-
cinated adults who were currently or formerly menstruat-
ing people. In the present study, we used the open-ended
responses for qualitative analysis and demographics for a
description of the sample and comparing responses. Open-
ended responses to two survey questions (how did you hear
about this project and what is your interest in this project)
were analyzed in all U.S. residents (N=22,737). We used
content analysis and thematic analysis to explore motiva-
tions to participate in unpaid health research and examined
whether any differences between demographic groups were
evident.

The research was designated as exempt for no more
than minimal risk by the University of Illinois Urbana-
Champaign IRB# 21811 and Washington University in St.
Louis IRB#202104058. All participants provided informed
consent before enrollment in the study through the online
survey. Data were collected and managed using Research
Electronic Data Capture (REDCap), a secure, web-based

software platform designed to support data collection for
research studies, hosted at the University of Illinois
Urbana-Champaign.'”!® Data processing, sample demo-
graphics, and qualitative analyses were conducted in R
(Version 4.1.3; R Core Team, 2022)."° We followed the
COREQ Guidelines when preparing the manuscript.?’

Sample

The present data consist of 22,737 U.S. adult respondents
(Table 1). In the broader project, there were 101,824 respond-
ents in total who were 18 or older, appropriately consented,
not hostile (e.g., swearing or entering nonsense words), not
duplicated, and vaccinated against SARS-CoV-2 (see OSF
for details https://osf.io/3d8ax/). Participants from the data-
set (n=101,824) were limited to those with responses to both
open-ended fields (n=78,570), currently living in the United
States (n=23,212), and responses written in English
(n=22,737) detected using c/d2 package in R.>' We analyzed
people’s responses to demographics (age, race, ethnicity,
gender identity) and two open-ended questions (“What is
your interest in this project?” and “How did you hear about
this project?”’). How people heard about the study was
included as further description and context of the sample.
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The survey began in response to anecdotal evidence
from the research team and others on social media.
Journalists reported on the story leading to further sharing
of our survey and resulting in large-scale snowball sam-
pling. Media interviews by the research team emphasized
the safety of the vaccines and that the survey existed to
begin to understand these phenomena while providing an
opportunity for the public to hear about the research. The
snowball sampling surpassed any expectations or require-
ments for sample size. In the current qualitative study, we
used participants who wrote in English and were from the
United States because we had background context on the
roll-out of vaccines and knowledge on the healthcare sys-
tem that we did not have internationally.

Data analysis

We used a mixture of content analysis and thematic analy-
sis to address our main research questions: (1) what were
people’s reasons for participation; and (2) what altruistic
motives underlied this interest? These strategies were
selected based on the relatively short responses and a sur-
vey item that directly related to the research questions (see
Supplemental Table S1 for workflow).

Content analysis. We used content analysis to summarize,
describe, and compare the data using frequencies and pro-
portions of words or word pairs.?>?* We calculated single-
word and word pair frequencies from the open-ended
responses to describe the response’s content.”* For exam-
ple, a single word from the response “from a work col-
league” would be “colleague” and a word pair would be
“work colleague.” We explain in depth in the Supplemen-
tal Figures S1-S5. We compared single-word and word
pair frequencies from item responses across demographic
subgroups (racial groups, ecthnic groups, and gender
groups). These steps, describe and compare, were done
cyclically at each analysis step to see whether the same
concepts were being expressed by all groups sampled.

Thematic analysis. We then used thematic analysis to
answer research question 1 (What is your interest in this
project?) and build upon the content analysis with a more
interpretative approach.”® The workflow for thematic
analysis was to relate the responses using topic mode-
ling?®?’ to themes and then compare the responses from
different demographic groups.?® Topic modeling finds
abstract topics that occur in the open-ended responses.
When performing topic modeling, we varied the number
of clusters specified to characterize the participant
responses. Within each iteration, we used Latent Dir-
ichlet Allocation, which allows every response to have a
mixture of topics and each topic to have a mixture of
words (see Supplemental Figures S6 and S7).2” The most
common words per topic, defined by betas to measure the
association of each word with each topic, were used to

decide an appropriate number of clusters. The first author
read and reviewed the responses that were clustered
together until a point of saturation. In this way, simplicity
and balance compared to completeness and robustness
was used to decide the final solution referring to the final
number of themes that characterize the responses.? Addi-
tionally, people were weighted (defined by gamma) as
belonging to each theme from 0% to 100%, meaning
there were overlapping themes in many responses. Three
coherent themes were found after iterating the topic mod-
eling twice and trying two through six clusters.

Finally, responses were read again based on the the-
matic categorization to classify the altruistic motives pre-
sent in each theme (research question 2) using typologies
from HIV clinical trial research conducted by Chin and
colleagues.*® Political altruism is activism in response to
an epidemic. Experiential altruism is intimate personal
experiences. Community altruism is helping communities
one belongs to as defined by them. Professional altruism
refers to being or knowing a healthcare professional.>’ The
other motives from Chin’s typology (i.e., cultural, reli-
gious, familial, moral, and existential) could be found in
some individual responses, but they did not describe the
broader themes. There was one category of motivation not
well captured by these typologies and is here labeled ver-
nacular based on Humphrey’s’! discussion of the two
major altruistic motives. The altruistic vernacular motive
was related to “just help,” “contribute to help others,” and
the pure benefit of helping others without explicitly incor-
porating underlying cultural, religious, or existential
motives. Specifics on the analysis process are available in
the Supplement and R scripts are available online for
reproducibility and transparency (https://osf.io/3d8ax/).

Computer-assisted qualitative data analysis
software tools for analysis

We used R software (Version 4.1.3; R Core Team, 2022)"°
with the tidytext,”” textdata,’* and topicmodels®® packages.
The functions were used to describe the total words in
open-ended survey items, compare frequencies by demo-
graphics, and relate words throughout the responses.

Results

Descriptive statistics of the sample

The sample analyzed for this paper was on average
33.4years old, 87% women, 8.6% nonbinary, and 3.6%
transgender men or transgender nonbinary people. The
racial identities of respondents, using U.S. Census Bureau
categories, were mostly White (83.4%), followed by 4.8%
multiracial, 3.8% Asian, 3.6% Black, African, or African
American, and 0.6% Native Hawaiian, Native American,
or Indigenous People. In addition, 8.3% of the sample
identified as Hispanic or Latin American.


https://osf.io/3d8ax/

Junkins et al.

tumblr

twitter 1

social media {
reddit

google

news article
friend 4

online 1

tumblr post
google searchq
facebook 1
internet
instagram 1
covid vaccine 1

chicago tribune
article |
online article

News 1

internet search 1

500 1000 1500 2000

n

o

Figure |. Summary of responses to how people heard about
the study. The terms are color-coded by source type: social
media (pink), news (purple), internet (orange), and friends
(green). The x-axis is the count of people who wrote-in each
word.

Participants learned of the survey through several
means, largely social media sites, news articles or journal
coverage, web searches for symptoms, and friends or
trusted sources who directly shared the survey (Figure 1).
The majority of participants heard about the survey on
social media sites like Tumblr, Twitter (now X), and
Reddit. While “friends” is only listed once in the figure as
the seventh most common source, it was often friends or
trusted sources that were sharing links to the study on
social media. Thus, the count of friends in Figure 1 is
almost certainly an underestimate of how often people
heard about the study from trusted sources/friends due to
overlap with the social media and news coverage sources.

Most participants reported hearing about the survey
from similar sources regardless of their gender identity,
racial identity, or ethnicity. Notable exceptions were that
no gender diverse people reported using the Chicago
Tribune, a specific news source cited by many as where
they heard about this study. Many gender diverse people
reported Discord (https://discord.com/), which is a social
platform that operates primarily as semi-private chat
servers. Lastly, Native American or Indigenous persons
were likely to specify Dr. Laurel as a source (previously
known on Instagram as @kinggutterbaby). In short,
direct sharing across multiple platforms led to wide cov-
erage of the study.

Theme 1: vaccines and
women’s/people’s health

Theme 3: science
and research

9.9%

Figure 2. Venn diagram showing the overlap of the themes
based on classifying participant responses. Probabilities
(gamma) were used to classify people into themes. The
classifications were defined as gamma >0.60=“totally,” gamma
<0.249 =“other two themes,” gamma >0.4 =“mostly,” and
the rest were roughly equivalent probabilities between the
three themes. The numbers in the Venn diagram relate to the
percentages of people in each classification (N=22,719).

What interests and altruistic motivations
sparked participation?

We first define the three themes that characterized peoples’
interest in the study, report the distribution of responses
across themes, and describe the similarities of demo-
graphic characteristics between themes. We then describe
each theme as we integrate and interpret responses about
interest in participation in the project in relation to altruis-
tic motivations of participation.

The first research topic, which investigated partici-
pants’ interests in the study, demonstrated similarity across
demographic subgroups (Supplemental Figures S8—S10).
A series of correlations (text in one demographic subgroup
correlated to another subgroup until all subgroups were
compared) supported that the open-ended responses were
similar across gender identities (»>0.81), racial identities
(r>0.94), and ethnic identities (»>0.98).

The three broad topics underlying participants’ interests
in filling out the survey were (1) vaccines and women’s
health, (2) personal experience, and (3) science and
research. The three themes were not mutually exclusive.
We used gamma values to quantify how strongly each
response matches each theme. Then, we classified the
responses by themes present in order to visualize the distri-
bution of responses across these overlapping themes
(Figure 2). See additional representative quotes for each
theme with the person context included (Supplemental
Table S3).
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After classifying each person’s response into these
themes, we again described the participant demographics
to compare whether people were equally represented
across themes. Each theme was roughly equivalent in
members from every racial, ethnic, and gender group rep-
resented in our study (Supplemental Table S2), and the
average age was 33—34 years for each theme category. The
only noticeable trend was that Theme 2, which related per-
sonal experiences as the motivation to participate, was
slightly higher among cisgender women (13%) than gen-
der diverse people (10%).

Theme I: vaccine effects and women’s/menstrual health. The
first theme was composed of words like “vaccine,”
“effects,” “research,” “covid,” “women,” “health,” and
“menstrual.” These responses tended to be a call to action
for research on the vaccine effects in menstruating people.
A lot of responses showed concern for the lack of inclusion
of women in vaccine research, in health studies, or in sci-
ence, more broadly. Representative answers on the call for
more inclusive health research included:

“I feel research into women’s health is severely under
researched, particularly in regard to our reproductive health
and immune systems.”

“I like data and supporting ‘women’s’ interests in healthcare
(with the understanding that not all women have periods and
not all people who have periods are women)”

Not only did participants point out that medicine often
ignores health concerns related to vaginal or uterine health,
but they also acknowledged across many responses that
this extends beyond cisgender women. Sex assigned at
birth may be considered an important demographic cate-
gory to some due to assumed hormonal and biological
differences; however, this is increasingly a contested
assumption given that genitals at birth do not necessarily
correspond to gonads, genes, or hormones. Therefore, it
was interesting to observe that participant comments
around the inclusion of women often appeared to be
intended to open up broader issues of inclusion related to
gender minorities.

Other participants called for changes to the way medi-
cal research is done:

“Gender equity in medical research. I hadn’t heard that the
vaccines could have impacts/side effects on menstruation
(tho[ugh] to be honest, I likely would’ve gotten the shots
regardless)”

“A[s] a trans person in public health. I am always interested in
supporting surveys especially ones that have gender inclusive
research methods in mind.”

These responses highlight that participants saw the underrep-
resentation of vaginal/uterine health concerns as something

that could and should be changed. They even give sugges-
tions for how this could take place.

Within this theme, participants expressed a few differ-
ent altruistic motivations, mainly political altruism (pro-
moting or showing support for a social issue) and
vernacular altruism (a broad psychological motive to
help).*® The political altruism motive often appeared as
participants expressing concern about the lack of regard
they see for people who have uteruses. The vernacular
motive was seen in Theme 1 through statements like how
“I” might contribute or how “I”” was not even aware there
was a problem. Within these responses, it was clear that a
large portion of the participants experienced no men-
strual changes themselves and instead were motivated by
the importance of drawing attention to these issues, or
simply participating to support research on the topic.
Across these responses, the burden of participating was
deemed to be low while the benefits were deemed high.
For instance:

“I feel that more medical studies and research need to focus
on women/female identifying people, and 1 am happy to
contribute to that when I am able.”

“As a professional in science and healthcare, I believe in
furthering research into experiences that have largely been
ignored to the detriment of large portions of society. This
was an easy survey to participate in and helps that goal, so
why not?”

There were even participants who had been unaware of the
possibility of menstrual changes with COVID-19 vaccina-
tion who chose to participate anyway:

“l am always glad to see more research into menstruation, and
would be glad to have increased knowledge/guidance around
menstrual symptoms from vaccination since I had no idea that
menstrual side effects were even a possibility.”

In these calls for further research into health issues rel-
evant to menstruation, vaginal, and uterine health, people
expressed concern for what is not known. We interpret
these findings to mean that the majority of respondents
were not blaming the vaccine as the problem, per se, but
broader power structures that made it allowable for clinical
trials to not include data collection on menstruation and
vaginal bleeding. Even people with severe reactions did
not express concerns about taking vaccines in the future,
instead expressing a desire for the side effects or warnings
to be disclosed from the start.

Therefore, those participants whose answers fell into
Theme 1 (vaccines and women’s/people’s health) had
largely political and vernacular motivations for participa-
tion. In particular, respondents expressed motives support-
ing change or better treatment and knowledge around
certain, often overlapping groups (e.g., assigned female at
birth, women, people who have uteruses).
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Theme 2: personal experiences related to cycles and peri-
ods. The second theme was composed of words like “my,”
“period,” “experience,” ‘“not,” and “cycle.” These
responses discussed people’s own menstrual-related expe-
riences or close friend’s experiences. There was an interest
in participating both for those who had menstrual changes
and those who did not; they expressed wanting to contrib-
ute their experience of changes (or lack thereof) after the
COVID-19 vaccination. We noticed “period” being used
to describe both the time of bleeding/menstruation and the
menstrual cycle more broadly, such that people who may
or may not menstruate still used the term “period” to
describe their experiences. This is in line with how it is
often used colloquially.

Participants whose responses fell into Theme 2 appeared
to have experiential (having had an experience personally
and wanting to share that information so others may ben-
efit), community (helping others in your community, or
others like you), and vernacular (just wanting to help)
altruistic motives for becoming involved in the project.®
In this theme, participants expressed anger, fear, or con-
cern for themselves or the people like them whom they
heard experienced side effects.

Among those who had side effects, the side effects
themselves were often the motivation for participation
(i.e., experiential motivation). For example:

113

“I want women to know about this because I was freaking out
and thinking I might have a serious issue and possible cancer
etc. we should be allowed to know how the vaccine can [a]
ffect a woman. It is seriously important.”

“I want to help women understand the symptoms of the
vaccine. Because it is extremely scary for me that no one told
me the side effects I could have.”

Others did not experience menstrual changes but wanted to
support an overall principle of vaccine safety (i.e., com-
munity motivation). For instance:

“I want others who are hesitant about the vaccine to understand
all of the possible side effects and help prove that they are
usually minimal.”

“I want to make sure this isn’t skewed to show the conclusion
that the covid vaccine causes menstrual issues. It’s safe and
worth it.”

Within Theme 2, there was large support for the vaccine,
alongside concern for other people who might also experi-
ence menstrual changes. These also often included strong
emotional responses.

“I think it’s bullshit that medications’ effects on menstruation
are seldom studied, and in particular something like this
vaccine where nearly everyone should be getting it. I want
these effects, if any, documented”

“I want other women to know that the vaccine can cause
hormonal imbalances and that they should tell them it’s a
side effect so they don’t get it by surprise and get scare[d]
like T did.”

There was a subset who expressed concerns that these
menstrual changes represented effects on fertility,
expressing fear for themselves or their teenagers receiv-
ing the vaccine. For example, one respondent remarked
“I’'m curious about the menstrual changes thousands of
women have experienced. I want more than one child and
I want to make sure this vaccine hasn’t caused permanent
adverse changes,” while another wrote “I want to assure
the vaccine is safe for females and doesn’t affect fertility.
I'have 2 teen daughters I want to protect.” These responses
were from a small number of respondents (less than 2.5%
mention “fertility””). Overall, Theme 2 reflected how a
lack of research and unclear messaging may have
increased suspicion and vaccine hesitancy among some
members of the public.

Theme 3: general interest in and need for research, data, and sci-
ence on the subject. The third and final theme was composed
of words like “want,” “help,” “health,” “research,” “data,”
“contribute,” “science,” and “study/ies.” The final theme was
made up of responses showing interest purely to contribute
data and the love of science, as well as those who specifically
were calling for data on the studied subject (menstrual effects
and COVID-19 disease and vaccine) or data from understud-
ied groups. Some respondents were in research or medical
fields who participated for the sake of science or had first-
hand knowledge and wanted to understand.

Participants in Theme 3 (science and research) related
to most of the previous motives plus professional altruism.
Professional altruism is when a person has specialized
knowledge that influences their desire to take part in a
study. For example:

“. . .I’m also a scientist and a medical professional and know
how important evidence based research is and how women’s
health is always a second class citizen. I know everything
dealing with COVID is relatively new and any information
we can get regarding this topic is going to be beneficial in
evidence based medical practice.”

“I’'m a scientist myself and will happily contribute my ‘I got
vaccinated and nothing remarkable happened’ datapoint.”

There was one additional common response that was not
well represented by the predefined motives that encom-
passed responses showing that the people want to see data
that equally portrays the results, for example, “I just wanted
to help give my data to have a diverse and unbiased as pos-
sible data set.” From Theme 3 this desire to “increase sam-
ple size” or “love science” may best be described by Chin
and colleagues™*® schema as “other psychological” motives.
In this context, it more specifically indicates enthusiasm
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based on a love of science for the sake of science—perhaps
most closely related to vernacular altruism.

In some cases, these responses appear to represent a
worry that the sample could be overrepresented with peo-
ple who did experience menstrual changes. So, for some, it
was their lack of menstrual changes, and desire to see that
experience well represented in the dataset that motivated
participation. We also found that some people explicitly
referenced their racial or gender identity as why they felt a
need to participate (e.g., being transgender or being Black),
again to ensure that their experiences were represented to
guarantee a representative and diverse dataset.

Finally, there were some groupings of responses that
did not fit into the three main themes but instead suggested
that trust in science, or particular scientists, could be a
major motivator to participate. For instance, some respond-
ents expressed familiarity with the primary investigator:

“I’m always down to support Kate Clancy and her studies! I
thought this one in particular would be important, due to the
unique symptoms I had.”

“I’ve followed Dr. Kate Clancy’s research since the early days
of Context & Variation. Super interested in the relationship
between environment and menstruation.”

Knowledge of and trust in the researcher, as well as news
coverage of the research, contributed to reaching and
attracting respondents.

Another smaller subset of respondents expressed that
they had nowhere else to go to report their menstrual side
effects or find answers:

“I wanted somewhere I could report this I tried calling the
CDC and got laughed at. . .”

“I’ve been annoyed that the CDC isn’t asking about this. I
inputted my experience into vsafe in the hopes they look at it”

“My gynecologist cannot provide an explanation for my
prolonged bleeding, nothing strange came up in blood work
or ultrasound. Sick of not knowing why. . .”

At the time of data collection, health providers were often
unable to explain the menstrual changes respondents were
experiencing, and in some cases, our participants shared
that they expressly disbelieved their patients. Some
respondents expressed feelings of validation when their
search engines yielded media coverage of the current sur-
vey, and then the survey itself.

Discussion

The COVID-19 pandemic offers many examples of the
ways science and public health communication can break
down, as well as the role emergent, responsive research
like ours can play. COVID-19 was and is a global event

that shined light on health inequities across racially and
ethnically diverse people in the United States. People who
fell ill, required treatment or hospitalization, and died at
higher rates were from Black, Hispanic, Native American,
and immigrant communities.>*3* Reasons for the inequity
lie in social and structural determinants of health, such as
poverty, unemployment or types of employment, stressors
from repeated discrimination, and poor access to health
services and healthy food.**3* While there was data to
track inequities by racial identity, ethnicity, and commu-
nity, gender diverse people were also likely overaffected.3
Gender diverse people often work frontline jobs, facing
similar inequities in the social determinants of health and
lack of specialized health services experienced by people
of color (of course, gender diverse people of color are
likely especially overrepresented here).*>3” COVID-19
continues to expose pervasive problems of racism, sexism,
transphobia, and homophobia and their downstream effects
on health and healthcare access.

In this way, the pandemic also offers a unique opportu-
nity for the scientific community to evaluate its practices,
particularly as they relate to equity, cthics, and scientific
communication. The research that we do, as well as how we
communicate our results, are all part of the broader narra-
tive of the science we communicate to our colleagues, our
funders, and the public. Therefore, in this research, as part
of a larger study on vaccine and menstrual side effects fol-
lowing COVID-19 vaccination, we examined the motiva-
tions of our participants to understand how they found our
work and why they engaged with it. Our analysis showed
the feasibility and flexibility of observational, post-clinical
work to reach people where they are, especially marginal-
ized populations, by using responsive, online surveys. We
learned our survey circulated through trusted sources, like
news outlets, friends and family, and existing online com-
munities on social media platforms (e.g., Tumblr, Discord
channels, Instagram). This circulation was done by the par-
ticipants themselves if they deemed the source credible, the
need for the work to be high, or the research team to be
trustworthy. Showing care for all people’s input—some-
thing members of our team worked to do on social media—
was one critical way of building source credibility.

We found people’s reasons for participating sorted into
three main, non-mutually exclusive themes. These interest
themes were vaccine effects and women’s/people’s health,
personal experiences related to cycles/periods, and interest
in and calls to research/science. We explored the motiva-
tions that seemed to underlie responses of each theme; moti-
vations to participate in health research can be altruistic,
other-oriented, financial, or self-oriented.’® As our research
was unpaid and there were no direct benefits, we focused
our analysis on altruistic motivations. A framework of 10
typologies from HIV research® helped describe the motives
seen in our participant’s responses. Specifically, Chin
etal.’s* political, community, experiential, and professional
altruism typologies were common in our data, while
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cultural, religious, familial, moral, and existential altruism
were less common across our themes. Our results were also
in line with work by Tamlyn et al.'* on general research par-
ticipation. Specifically, Tamlyn’s themes of personal/com-
munity benefit, interest in the study topic, and compensation
were similar to the motivators for research participation
reflected in our first two themes. In contrast to Tamlyn
et al.’s compensation motive, the fact that our third theme
was interest in research for the love of science or research
likely reflects the fact that our study did not provide remu-
neration. However, it also shows that high interest and
engagement with research does not necessarily require
financial compensation if participants are motivated by
alternative altruistic factors. Similar to Lewis,*® our partici-
pants expressed that no one usually listens to us, we know
this, and so we participated.

The strengths of our research lie in the extensive sam-
pling that occurred because of the widespread coverage of
the project, which was the first of its kind to address men-
strual side effects and the COVID-19 vaccine.* Another
strength of the present research is its transparency (all
scripts and steps of analysis are available on OSF) and the
transferability of the research process that helped us arrive
at our findings.** Other researchers can use the same pro-
cesses in a new dataset with the same or similar survey
questions. The corresponding limitation of our sampling is
that it was a convenience method highly reliant on snow-
ball sampling. However, the survey was so widely covered
that we saw pro- and anti-vaccine sentiments, and—impor-
tantly to the original study purpose—we had many people
who had no side effects related to bleeding or menstruation
following the COVID-19 vaccine.?

One limitation of the current computer-assisted analytic
approach is that because we did not hand-code we did not
capture similar meanings expressed with different word
choices. There are drawbacks both to a hand-coding approach
that combines linguistically distinct but similar sentiment
data and our current approach which uses each word as
uniquely meaningful and different. Analytic methodology
limitations exist in terms of the use of lists of stop words,
manually handling misspellings/typos, and using the full
written word over the root words (e.g., abnormality has the
root abnormal). In contrast, our analytic approach was able
to use a large quantity of data consisting of people expressing
similar sentiments repetitively and give an overarching sum-
marization of the responses and themes efficiently.*!

Health research trials and tribulations

Health research—and more specifically clinical trials for
vaccines—is often criticized for preference of internal valid-
ity to the exclusion of external validity, meaning the studied
effects within a trial may not be generalizable to other con-
texts or the broader population.*>*? Clinical trials have more
eligibility requirements for participation, and thus more
exclusions, than other kinds of health research. For vaccine

efficacy studies using randomized control trials, eligibility
may be limited by age, common medical conditions, com-
mon medication prescriptions, and assigned sex at birth.*
The COVID-19 vaccine trials by Pfizer and Moderna, the
two biggest U.S. vaccine providers, were mostly tested in the
United States with few other trial sites.***® For Moderna,
efforts to check the efficacy of the vaccines across racial
groups were limited to a binarized comparison between non-
Hispanic White people and “communities of color,” their
terminology that referred to all other categories of racial
identity and ethnicity combined into one heterogeneous
group.® Racial group comparisons are often shorthand for
studying the actual impacts of racial oppression, a major
component of social and structural determinants of health,
yet these factors were not well addressed.

To translate clinical research to clinical practice, many
argue that external validity is necessary, meaning results
found within the studied sample should be expected to
apply to people not directly in the study.*’*® External valid-
ity relates to generalizability and means once treatment is
deemed safe, researchers should be confident that unstud-
ied factors should not interact and lead to harmful, unex-
pected side effects. However, there is a long history of
clinical research having low external validity because of
the homogeneity of the original sample and who was
excluded.3#>#%30 What’s more, people of color, gender
minorities, and/or women have experienced in the past, and
continue to experience today, significant medical betrayal
and mistreatment that decreases their likelihood of research
participation.>”'> Even when underserved groups are eligi-
ble to participate in research, the research design may not
consider different lived experiences—as we saw with the
lack of anticipation of menstrual changes with these vac-
cines. Taken together, exclusionary study design and reluc-
tance to participate can contribute to racial, ethnic, and
gender disparities in research and its external validity.'®*3

A benefit of opt-in survey-based health research like
ours is that there may be fewer barriers to participation
compared to randomized control trials, because surveys can
be easily accessible and responsive to respondents.’! In a
moment like a pandemic when people are searching for
ways to understand their experiences and make informed
decisions, as well as be helpful when many may feel help-
less, having an avenue to share and to contribute to research
was a major motivator in taking our survey. Survey-based
health research and other methodologies can follow partici-
pants past the original study period and can be expanded to
include a more diverse sample of the population. In short,
health survey research can be responsive to people’s reac-
tions after a treatment is rolled out widely.

Conclusion

Our participants expressed quite simply that no one usu-
ally listens to us, we know this, and so we participated.
This sort of community or political motive to participate
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was found in our marginalized participants, as well as
those in the majority (e.g., cisgender women). Social
media and trusted news or known sources were able to dis-
seminate health research to the communities at risk of
being overlooked who were actively seeking answers. We
also showed that people, especially marginalized voices
like transgender and gender diverse people, ethnic minori-
ties, and racial minorities, can be reached for post-clinical
survey health studies if they trust the research team and
source of recruitment. The themes describing why people
participated in a COVID-19 and menstrual side effects
study were vaccine and people’s/women’s health, personal
experience, and science and research. The themes related
to altruistic motivations, such as experiential, community,
political, professional, and vernacular motives when no
direct benefits were offered. Finally, we emphasize that
future health research would benefit from adapting clinical
trials to include online, transparent, longer follow-ups sur-
veying the public, and appropriately recognizing the scien-
tific and social contributions of research designs beyond
randomized clinical trials.
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