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Abstract
Collective intelligence research has traditionally focused on formal,
structured groups such as teams and organizations. In contrast,
many collective efforts on digital platforms operate without prede-
fined structures. Such emergent efforts often take on open-ended
work in novel contexts. For example, advocacy movements on digital
platforms actively engage in policy conversations around issues of
significance to them. This paper contributes an empirical under-
standing of the efforts of the Amyotrophic Lateral Sclerosis (ALS)
advocacy movement to engage with Food and Drug Administration
(FDA) on a social platform. We draw on two ideas: rhetorical and
linguistic choices reveal community orientations; and prior linguis-
tic models miss crucial nuances in community-driven discourse.
To reveal rhetoric and linguistic strategies, we perform a digital
ethnographic inquiry of the ALS advocacy movement. We follow
this inquiry with a content analysis of a subset of posts using an
updated linguistics model for stance and engagement. Our work
highlights that people use various linguistic strategies to integrate
knowledge claims into context-specific rhetoric. Our work suggests
multiple directions for further analytical and design work to sup-
port advocacy movements’ attempts at engaging with institutional
agencies.
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• Human-centered computing → Social media; Empirical stud-
ies in collaborative and social computing; Empirical studies in HCI.
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1 Introduction
Collective intelligence is defined as "a group’s capability to col-
laborate and coordinate effectively across a range of tasks, which
is predictive of a group’s future performance" [74]. Traditional
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markers of collective intelligence include clear goals [67, 73], hier-
archical structure [12, 67, 73, 75], collaboration [58, 64, 67, 73], and
structured information aggregation [44, 66, 67, 73]. While collective
intelligence research has traditionally focused on structured groups
like teams and organizations, other groups increasingly demon-
strate markers of collective intelligence with various mechanisms
on digital platforms. For example, patient communities on the Pa-
tientsLikeMe platform use structural crowdsourced methods for
aggregating patient-reported data about drug effects [72]. Citizen
science projects provide workflows via apps for volunteers to collect
and analyze data, ensuring systematic knowledge aggregation [20].
The Galileo platform enables people to design, review, and run their
own experiments rather than solely contributing data to expert-led
research [52]. Such cases expand the scope of collective intelligence
beyond traditional teams and organizational structures.

Many emergent collective efforts on digital platforms perform
open-ended work in novel settings. For instance, advocacy move-
ments vigorously engage in policy conversations on topics of signif-
icance to them [76]. Such efforts find poor match with hierarchical
setups like teams/organizations. This paper investigates how a pa-
tient advocacy movement attempts to engage with policy questions
via a social platform, and explores whether its behavior represents
a form of collective intelligence. Concretely, this paper contributes
an empirical understanding of the Amyotrophic Lateral Sclerosis
(ALS) advocacy movement’s efforts to engage with Food and Drug
Administration (FDA) on the X social platform.

Developing a rich contextual understanding of a community
helps understand how its online efforts are animated by real-world
needs and constraints. For instance, patient communities typically
position themselves in nuanced ways to questions of knowledge
that affect them. To achieve this understanding, two ideas guide this
research. First, understanding a community’s positioning toward
institutions requires paying close attention to rhetorical strategies
and linguistic choices. Second, prior linguistic models are not suffi-
cient for this work: they clarify structural choices but overlook the
community-specific context that animates such discourse.

Our work builds on these insights with a multi-method approach.
We perform a digital ethnography inquiry of the ALS advocacy
movement followed by content analysis of a subset of posts using
an updated linguistics model for stance and engagement. Our efforts
highlight that people use thoughtful approaches to highlight their
perspectives. Specifically, they integrate knowledge claims into
context-specific rhetoric and use linguistic cues in ways that are not
captured by context-agnostic linguistic models. Our findings do not
reveal evidence of collective intelligence (as defined in prior work)
but suggest new directions to better understand the knowledge
work done by online communities striving to meet their needs.
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2 Related Work
Our research builds on prior work in advocacy movements, digital
ethnography, and linguistic models for stance.

2.1 Advocacy movements can sometimes
succeed but a nuanced understanding of
their use of digital platforms is missing

Advocacy movements are a varied collection of initiatives aimed
at influencing policy and effecting social change around specific
issues [7, 18, 49]. Some advocacy movements have historically
demonstrated remarkable success in addressing complex institu-
tional challenges. HIV/AIDS advocacy efforts successfully secured
research funding, and nudged institutional agencies in including
AIDS patients in policy-making [23, 24]. A more contemporary ex-
ample is the ALS advocacy movement which attempts to improve
support for individuals living with Amyotrophic Lateral Sclerosis
(ALS), a fatal and progressive neuro-degenerative disease [8]. The
ALS Ice Bucket Challenge was a viral social media campaign that
raised public awareness and generated funds that led to new drug
trials [55].

Advocacy movements (unlike advocacy organizations) are dif-
ferent from the structured settings typically asserted for collective
intelligence, such as teams or organizations. Advocacy movements
typically lack elected leaders and deal with issues like justice [65],
human rights [53], and environmental protection [33] where advo-
cates’ knowledge is often qualitative and experiential. Advocacy
movements display emergent, adaptive strategies driven by urgency
and lived experience rather than concrete top-down planning [59].
Moreover, advocacy movements might have multiple goals [48],
e.g. raising public awareness [15] or influencing institutional poli-
cies [19], and their efforts might be better assessed on timelines
of years rather than days or weeks [59]. Prior work has primarily
studied social movements (e.g., Black Lives Matter [14]) which are
typically broad in scope and challenge both policy-making and
societal norms [1]. Every social movement involves some advocacy
efforts; however, not all advocacy movements are social movements,
as somemay focus on specific policy objectives and lack the broader
socially transformative goals that define social movements [49]. Our
study focuses on advocacy movements because their targeted goals
make them suitable for examining whether new forms of collective
intelligence can emerge in less structured settings. Specifically, this
study focuses on how advocacy movements use digital platforms
to conduct their practices around critiquing knowledge.

While many digital platforms are designed to enable groups of
people to collaborate and share knowledge, they rarely meet the
needs of advocacy movements. Advocacy movements need ways
to develop and deliberate on strategies; avenues for self-education;
spaces to communicate with decision-makers; and tools to manage
campaigns. Social platforms aren’t designed to support these needs
that require long-term planning, and sustained knowledge-building
that advocacy efforts demand. Lacking dedicated platforms, many
advocacy movements rely on social media sites for organizing and
sharing knowledge [49]. Prior research on activism suggests that
efforts such as hashtag activism can benefit from the use of social
media sites like X [14]. The Long COVID community is another
advocacy movement whose members have used X to share their

symptoms, experiences, and research findings [10, 62, 63]. Their
advocacy efforts eventually gained mainstream attention and in-
fluenced research priorities [68]. As communities increasingly self-
organize to advocate for issues such as health and environmental
crises, a deeper understanding of how they use digital platforms can
inform the design of tools that better support their specific advocacy
goals and likely benefit a wide range of societal stakeholders.

2.2 Collective intelligence is evaluated through
the quality of outputs, yet advocacy
movements often lack tangible artifacts

Studies of collective intelligence in structured settings often rely
on measurable outcomes or tangible artifacts. For example, the
quality of articles on Wikipedia can be assessed using measures
including accuracy (based on verifiability sources), neutrality (ad-
herence to neutral point of view), and style (professional writing
standards) [38]. However, studying collective intelligence in ad-
vocacy movements presents several challenges when relying on
measurable outcomes. Advocacy movements’ efforts rarely pro-
duce tangible artifacts [59]. Additionally, these movements often
pursue multiple goals: persuading audiences and shifting public or
institutional opinion [15, 48]. Evaluating advocacy movements is
difficult without a clear understanding of who the actors are, the
constraints they face, the strategies they use, and the goals they
pursue.

Since most online advocacy efforts include text-based posts on
social media, paying close attention to linguistic cues can provide
valuable insights. Rhetoric—the use of language to influence audi-
ences [17]—and other linguistic strategies can provide useful clues
towards characterizing advocates’ behavior. Social media posts on
sites like X contain advocacy efforts at two levels: strategic posi-
tioning and engaging arguments [49]. Characterizing a movement’s
position on a topic may require understanding its concrete chal-
lenges and needs, cultural norms, and the intended audience [5, 69].
Digital ethnography helps by requiring researchers to immerse
themselves in online communities to understand social interactions
and behaviors [34]. For instance, digital ethnography has revealed
technical expertise and mechanisms of self-regulation for a drug-
use community [11]. In this example, digital ethnography helped
uncover both "what" was happening in the community and "how"
meanings and relationships were emerging and evolving—insights
that traditional content analysis would have missed. Ethnographic
content analysis (ECA) blends aspects of both approaches (ethnog-
raphy and content analysis) and yields ways to systematically cate-
gorize online content while also interpreting its broader social and
cultural significance [4].

For example, during the Black Lives Matter (BLM) movement,
advocates used hashtags to frame conversations about racial injus-
tice. Hashtags such as #Ferguson, and #HandsUpDontShoot played
a crucial role in organizing and amplifying discourse. However,
focusing solely on hashtags in online settings offers limited insight
into why people use them e.g., whether they support protesters or
not, or what personal experiences caused them to participate in the
movement. Understanding the offline context provided a comple-
mentary perspective on why these hashtags mattered and why they
emerged [14]. Moreover, other efforts on social media, such as the
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anti-mask groups, demonstrate different forms of engagement with
institutions. During the COVID-19 pandemic, anti-mask groups cre-
ated counter-visualizations to challenge institutional public health
guidelines [36]. An ethnographic study found that rather than en-
tirely rejecting institutional analyses, anti-mask groups emphasized
raw data over expert interpretations and claimed uncertainties in
experts’ analysis [36]. As these examples suggest, when researchers
embed themselves in communities’ online discursive practices over
months, they develop deeper understanding of the underlying is-
sues and practices. To examine an advocacy movement on X, our
work adopts a combination of digital ethnography and subsequent
content analysis of a subset of posts.

2.3 Understanding rhetoric in advocacy
movements benefits from characterizing
stance and engagement but prior linguistic
models have limitations

Since advocacy movements often aim to impact opinions, their
linguistic practices are sensitive to their specific context defined by
needs, constraints, and intended audiences [15, 16, 60]. Advocates
claim institutional discourse is one-sided and argue for actions that
deviate from more standard institutional practices [30]. For exam-
ple, advocates seeking better support for AIDS research shared
scientific references to enhance their claims’ legitimacy while also
criticizing existing decisions [23]. Such movements strategically
position themselves with respect to policies while attempting to en-
gage with institutions. Hence, characterizing advocacy movements’
discourse requires ways to identify stance as well as the arguments
advocates use to engage their audience.

Many existing linguistic models have limitations that make them
inadequate for analyzing advocates’ stance. Some linguistic models
identify stance through word counts or sentiment analysis [2, 54].
Keyword-based approaches have helped detect specific evidential
markers in online discourse; for example, when discussing Unidenti-
fied Flying Objects (UFOs), users employed the hedge ‘allegedly’ to
present evidence while avoiding commitment to its truth value [28].
Other approaches characterize stance in conversations that are in-
ternal to a community [35] or frame stance as a dialogue-based in-
teraction—assuming a two-way communication between speakers
and audiences [22]. Additionally, some models provide grammatical
markers like affect adjectives (“Our community is so happy!”) [13]
or evaluative claims (“This decision is irrational”) [31]. While use-
ful in other contexts, these approaches are inadequate for study-
ing advocacy movements. Keyword-based methods overlook the
higher-level positioning and engagement strategies that are cen-
tral to advocacy work. Advocacy movements often seek to engage
with external institutions without receiving responses. A linguistic
model more appropriate for studying advocacy movements’ work
will identify rhetorical strategies (that subsume keywords) and one-
way stance-making practices, yielding a concrete codebook with
categories and markers for systematic coding.

One model that meets these criteria is Hyland’s model for stance
and engagement. Developed via an analysis of academic texts, Hy-
land’s model accounts for both writer-oriented (stance) and reader-
oriented (engagement) features [32]. Hyland notes that meanings
are produced “in the interaction between writers and readers in

specific social circumstances”. Hyland’s model for stance and en-
gagement has yielded insights from disparate data sources on social,
political, and medical topics [3, 9, 26, 41, 45, 50, 51, 70, 77]. Some
studies have used Hyland’s model without modifying it [3, 9, 26,
50, 51, 70, 77]. For example, Hyland’s model when applied to study-
ing stance-taking in academic blogs uncovered that bloggers rely
on personal opinions rather than citations while using hedging to
compensate [56]. Other research efforts have fit the model to their
specific context [41, 45]; for example, a study of YouTube comments
on a UN Climate Action speech added a "stance focus" section to
Hyland’s model and revealed bullying behavior [45]. The utility of
the original Hyland model plus its extensibility make it an attractive
candidate for studying different online strategies. However, inte-
grating ethnographic insights into Hyland’s model and adapting it
for specific contexts remains a challenge [45]. Our work combines
Hyland’s model with contextual insights via digital ethnography
to understand rhetorical strategies in an advocacy movement.

3 Our case study: The ALS advocacy movement
Our goal is to characterize how advocacy movements frame their
strategies and arguments via social media posts. The Amyotrophic
Lateral Sclerosis (ALS) advocacy movement provides a compelling
case study due to its clear goals, prior successes, and active social
media presence.

ALS is a fatal disorder with no cure and limited treatments. Find-
ing treatments for the disorder is a high-priority goal for people
living with ALS. Any potential treatment needs to undergo rigorous
testing and evaluation before it can be approved. As the institutional
body responsible for regulating medical products [9], the Food and
Drug Administration (FDA) makes drug approval decisions based
on clinical trials that examine safety and effectiveness. FDA deci-
sions directly impact access to ALS treatments. Advocates critique
institutional decisions and highlight their plight. For instance, the
ALS advocacy movement often critiques trial designs and outcome
measures by arguing that current choices do not match the urgency
of ALS [37].

ALS affects 30,000 individuals in the US [46]; yet, the ALS advo-
cacy movement has successfully mobilized collective action for over
a decade. For example, the viral Ice Bucket Challenge significantly
increased public awareness and funding [29]. The relatively small
scale of the ALS advocacy movement compared to other advocacy
movements (e.g., Long COVID movement) on social media allows
examining advocacy practices without requiring large-scale com-
putational techniques. As a result, research efforts can focus on
deciphering complex arguments made by advocates that draw on
lived experiences of community members and regulatory updates
by the FDA.

Additionally, the ALS community is highly skilled at using social
media. Prominent ALS influencers are active across various social
media platforms to increase awareness about the disease [47]. Peo-
ple with ALS primarily organize in digital spaces since physical
limitations make in-person advocacy prohibitive. Contemporary
social platforms (like X) provide a consistent interface for partici-
pation: advocates share knowledge, discuss opinions, and provide
rapid commentary on regulatory updates.
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4 Methods
We conducted a digital ethnographic inquiry of the ALS advocacy
movement on X for nine months. Our tasks included observing
advocates’ posts; educating ourselves about technical terms (e.g.
‘regulatory flexibility’), regulatory updates (e.g. specific drug men-
tions), advocates’ response; and collecting relevant posts for analy-
sis. We initially applied a linguistic model to a subset of posts. After
noticing many gaps, we updated the model based on contextual
insights from digital ethnography.

4.1 Data collection
Overall, our research team discussed 200 posts. To focus our atten-
tion, we prioritized posts with higher engagement (20+ likes) to
identify prominent topics. To examine discussions around a partic-
ular drug, we used this query:

"ALS" and "NurOwn" (FDA) (#NurOwnWorks) min_faves:20
until:2024-01-01 since:2022-01-01

This query finds posts with more than twenty likes that discuss
ALS, FDA, and a drug (NurOwn) for a duration when the drug was
a popular topic within the ALS community’s discourse.

4.2 Data coding
Starting with Hyland’s model (Section 4.4), the primary author
deductively coded the posts. During weekly meetings, a co-author
independently coded a subset of posts to offer additional perspec-
tives and discussed reasons with the primary author. Both coders
independently spent months observing ALS advocates’ posts and
interactions. The deductive coding process yielded patterns not cap-
tured in the initial codebook. The two coders then used inductive
coding to update existing categories in the codebook. The coding
stopped when no new codes emerged and the codebook captured
multiple relevant themes from the posts. Inter-rater reliability (IRR)
wasn’t computed because both coders developed a shared interpre-
tation of ALS advocates’ posts via digital ethnography, more than
thirty meetings, and extended discussions that reached consensus.

4.3 Digital ethnography for ALS advocacy: goals
and exploratory steps

Our digital ethnographic approach focuses on the broad set of
conditions that shape the strategies advocates use in their online
communication. This includes the role of the authors in the commu-
nity, the real-world context, and how they frame their arguments.
Our digital ethnography inquiry of ALS advocacy on X followed
three steps: identifying popular accounts and reviewing the au-
thors’ profiles; educating ourselves about ALS-related topics and
concepts; and characterizing how advocates frame their strategies
and arguments.

4.3.1 Identifying popular accounts and reviewing the profiles of the
authors. We started by following some of the better known and ac-
tive ALS patient accounts on X. Reviewing their profiles helped us
understand the challenges of living with ALS, the biggest concerns
in the community, and the motivations for advocacy. Additionally,
we discovered other less popular users who participated in ALS-
related discussions. To become familiar with various authors and

their backgrounds, we studied all such profiles to assess their af-
filiations with the ALS community and the topics they engaged
in. We did not find evidence of people affiliated with the FDA or
pharmaceutical companies participating in these discussions except
one account, which was a pharmaceutical company developing one
of the experimental ALS drugs.

Although some accounts popular within the ALS community
engaged in advocacy, we did not find leaders directing advocacy
strategies. Many of the most engaged advocates were ALS patients
who seemed motivated by the urgency of surviving.

4.3.2 Educating ourselves about ALS-related topics and concepts.
Understanding the posts required understanding items like disease
progression using clinical scores, e.g., Amyotrophic Lateral Sclero-
sis Functional Rating Scale (ALSFRS)—a score measuring functional
impairment. Posts also included many institutional and clinically
related concepts. In response, the research team familiarized itself
with terms like “regulatory flexibility,” which refers to expedited
treatment approvals, and “endpoints,” which are the predefined
outcomes used to assess clinical trial success. Additionally, as we
analyzed posts, we encountered references to past events and dis-
cussions that preceded our study, which led us to investigate those
contexts to fully understand the posts. For instance, many users
criticized a letter that neurologists had sent to the FDA:

" I ask that AANmember retract the SHAMEFUL letter
that was sent to the #FDA recommending against
approval of intrathecal treatments for #ALS because
they are "cumbersome.""

Without background knowledge of that letter, we would not
have been able to understand posts like the one shown above.

4.3.3 Characterizing how ALS advocates frame their strategies and
arguments. ALS advocates critique institutional processes: they dis-
cuss regulatory decisions and scientific results around experimental
treatments. Specifically, they mention multiple drugs in posts and
hashtags. Our exploratory coding showed that advocates highlight
their lived experience using numbers, statistical terms, and related
qualifiers that demonstrate both concerns and data literacy. Quali-
fiers like “some” and “many” highlight variable disease progression
among people with ALS. Conditional "if" clauses allow advocates to
construct hypothetical scenarios that highlight better possibilities
with novel treatment options. Advocates challenge conventional
risk-benefit calculations and assessment criteria for ALS. For ex-
ample, advocates state that even partially successful treatments’
benefits outweigh corresponding risks when the alternative is cer-
tain death. Specifically, they use terms from clinical trials (“safe”,
“effective”) and present their lived experience using phrases and
metaphors that are often dark and hint at death (‘death’, ‘black
hole’). Advocates amplify their claims with formatting choices by
frequently using ALL CAPS, exclamation marks (!!), and bold text
for critical words such as ‘URGENT!,’ ‘DYING,’ or ‘CURE NOW!’.

Overall, digital ethnography helped the research team identify
patterns of behavior and language use that likely would have been
oblivious otherwise.
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4.4 Choosing a model
Hyland’s model of stance and engagement helps characterize spe-
cific rhetorical strategies. We describe this model below. However,
there were aspects of language use that were not fully captured
in the original model. We have updated this model by adding new
codes specific to ALS advocacy discourse based on our digital
ethnography inquiry. Such updates are highlighted in italics.

4.4.1 Stance. Stance reveals how advocates express opinions and
attitudes about a topic. It indicates how certain or committed the
advocate is to their statements, and how the advocate aligns with or
against other viewpoints [32]. Identifying stance helps understand
and analyze arguments, uncover potential biases, and interpret
purported meanings behind statements. Stance comprises four ele-
ments (text in italics shows updates to an element via our digital
ethnography approach):

(1) Hedges indicate a tentative commitment to a proposition.
Common hedges include ‘possible,’ ‘might’ and ‘perhaps’.
They allow advocates to blur the lines between opinions,
speculation, and facts. Example: "I think the research study
was well done, but it’s possible I missed details." The hedge
‘possible’ helps the speaker add uncertainty to their claim
about the quality of the research study. They point out that
the claim about the quality of the research study is pro-
visional and could be potentially influenced by a lack of
complete information.
ALS advocates also use adjectives that serve as quantifiers in-
cluding adjectives like ‘some’ and ‘many’. Such quantifiers
help with acknowledging variable disease progression. Hedges
can also include if clauses because they introduce an element
of conditionality or uncertainty to a statement. For instance,
statements like "If I had access to this drug, I would do bet-
ter" demonstrate the impact of regulatory decisions while also
maintaining caution by framing the argument as a possibility
rather than as an absolute claim.

(2) Boosters emphasize confidence in claims and express cer-
tainty in arguments. Common boosters include words like
‘clearly,’ ‘obviously’ and ‘demonstrate’. Example: "Obviously,
investing in new treatments is the most effective strategy to
combat chronic illnesses."
ALS advocates also use adjectives like ‘safe,’ ‘clear,’ ‘obvious,’
and ‘effective’; formatting boosters such as ALL CAPS and
(often multiple) exclamation marks; indefinite pronoun boost-
ers like ‘everything’,‘everyone’, and ‘all’ to express how this
disease impacts all aspects of life and add to the emotional
impact. Numerical boosters highlight the magnitude of suf-
fering and loss within the ALS community by using phrases
like ‘Hundreds of people’.

(3) Attitude markers serve as emotional cues and allow ad-
vocates to express a range of emotions and opinions on the
topic at hand. Attitude markers include attitude verbs (agree,
prefer), sentence adverbs (unfortunately, hopefully), and ad-
jectives (appropriate, logical). Example: "This new policy is
unfortunately a step backward." In this sentence, ‘unfortu-
nately’ expresses the advocate’s negative feelings.

ALS advocates also use strong expressions and metaphors in-
cluding words like ‘death’, ‘die’ and ‘hate’.

(4) Self-mentions serve as markers of personal perspectives
or first-hand experiences. Words like ‘I’ and ‘my’ explicitly
reference the advocate’s presence and perspective in the text.
Example: " I think I know better because I experienced it
myself." The self-mentions in this post make the message
personal and demonstrate a first-hand experience.

4.4.2 Engagement. Engagement reveals efforts to involve readers
in the discourse by indicating different strategies which guide read-
ers through the arguments presented. Being involved makes readers
more likely to align with the advocate’s viewpoints, even when the
advocate presents questionable opinions [32]. Engagement com-
prises five elements (text in italics shows updates to an element via
our digital ethnography approach):

(1) Reader pronouns explicitly bring the reader into the dis-
course as a participant. Often, this signals membership in
the community. Common reader pronouns are the second
person ‘you/your’ pronouns and inclusive ‘we’ and ‘our’.
Example: "As you read this article, you’ll discover how you
can do scientific research." By using several pronouns aimed
at the readers, the advocate strives to directly speak to them.
The ambiguous use of ‘we’ in ALS community’s posts can
mean ALS community; ALS community + society, or the ALS
community + regulators. Such use includes various readers in
the discourse

(2) Personal aside allows the writer to insert a comment and
briefly interrupt the main narrative. Example: "The human
brain contains approximately 86 billion neurons (here I am,
struggling to remember this number!) and these neurons al-
low us to feel and perceive the world." In this example, the
author gives an opinion in the middle of explaining a con-
cept.
We did not find any example of personal asides. Hence, we
decided to not include it in our final codebook.

(3) Appeals to shared knowledge aims to present informa-
tion as commonly accepted and familiar to readers. Example:
"We know this treatment works on many people." This sen-
tence frames a claim as an accepted idea in a community.
ALS advocates make claims based on their interpretation of
scientific results. Advocates appear to demonstrate familiarity
with scientific concepts and expertise by using domain-specific
terms and specialized language. This includes technical jar-
gon, acronyms, and field-specific references typically used by
experts. Three main categories of such "mentions of knowl-
edge" include: knowledge about institutional processes, scien-
tific knowledge, knowledge about specific drug/trial. For exam-
ple, "The phase III trial for Remdesivir showed a faster recovery
time for COVID-19." The advocate talks about a specific drug
and gives information about it

(4) Directives function as instructions to the reader through
imperatives (e.g.,"Take your medicine"), obligation modals
(e.g.,“You must act now”), and necessity statements to per-
form actions. Directives commonly instruct or command
the reader, using imperative verbs and clear instructions.
For example, " You must stop worrying and actually start
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doing something." The advocate uses several imperatives to
command the reader to take an action.
Advocates use implicit directives to imply a desired course of
action through suggestions, expectations, or consequences with-
out directly telling the reader. For example, " It would be better
if we all made an effort to search before asking" implicitly
directs people to search first before posting.

(5) Questions seek to obtain information and facilitate an in-
teractive dialogue. "Based on the observed improvements,
should the FDA approve the new drug?" is a regular question
that seeks a response that considers the evidence and weighs
the risks and benefits of a new drug.
Many questions can be rhetorical: they do not expect a direct
answer; instead, they emphasize a statement. "Who wouldn’t
want to have access to health care?" is a rhetorical question
that does not seek an actual answer but claims that everyone
would like to have access to health care.

5 Results
We share our results via representative examples of posts that show-
case different elements of stance and engagement. Given the depth
of insights and the extensive time needed to analyze these posts, we
treat each example as a case study. We report on 13 case studies that
highlight how the ALS advocacy movement demonstrates stance
and engagement. Additional 27 case studies are summarized in the
supplementary material.

5.1 Stance
The ALS advocacy movement expresses varied opinions and claims
in its discourse. Some advocates try to make cautious arguments
for a drug’s effectiveness by carefully framing their claims. Others
intensely criticize FDA’s decisions by emphasizing the urgency of
ALS and the dire consequences of delayed treatment approvals.
Additionally, advocates try to foster empathy by highlighting the
emotional toll of regulatory delays and construct a moral argument
for access to treatments. Finally, some advocates assert their first-
hand experiences with the disease or clinical trials. By taking such
varied stance, the ALS advocacy shows its positions on different
treatments with a combination of reason and personal conviction.

5.1.1 Hedges. Hedges serve to avoid claims with absolute certainty
in knowledge. ALS advocates use hedges to advocate for potential
treatments andmaintain cautionwhile conveying their perspectives
and concerns. Advocates’ perspectives on experimental treatments
become difficult to dismiss outright since they avoid strong claims
and highlight positive aspects of the experimental treatments.

Case Study 1: "The @US_FDA rejected a safe treat-
ment thatwasn’t full proof but could have still pos-
sibly saved hundreds of people. Inhumane is an under-
statement. #ALS #NurOwn #Dyingwaiting @NYDai-
lyNews @nytimes @CBSNewYork @NY1 @fox5ny" -
@Mayuri_Saxena, a person with ALS

Case Study 1 makes the claim about the efficacy of a drug more
reasonable by hedging its possibility of saving people. While ad-
mitting that the drug is not ‘full proof’, the advocate also does not

discount the drug’s potential power for "saving hundreds of people"
by using ‘could’ and ‘possibly’.

5.1.2 Boosters. Boosters emphasize a strong commitment to knowl-
edge claims. ALS advocates use boosters to strengthen claims about
the safety, efficacy, and overall utility of treatments in two ways.
They present their claims as accepted facts and convey the urgency
of living with ALS.

Case Study 2: "#NurOwn has the power to change
so many ALS patient’s lives- including my mother’s
life. NurOwn has repeatedly been proven safe! It’s
time to give ALS patients and their families hope
for a better future!! @DrWoodcockFDA @FDACBER
@US_FDA @als_now @alsadvocacy" - @JessiTrev,
family member of a person with ALS

Case Study 2 strengthens its claim about a drug’s efficacy by
noting the drug has ‘repeatedly’ been ‘proven safe’. The advocate
frames the claim as a fact rather than an individual perspective. The
word ‘so many’ emphasizes the drug’s potential value of saving a
large number of people.

5.1.3 Attitude Markers. Attitude markers reflect the advocate’s
personal feelings towards what is presented. ALS advocates use
metaphors and strong language to convey frustration and sadness
over lost abilities and institutional inaction.

Case Study 3: "The inaction of @biogen and the
US_FDA has left me paralyzed and on life support.
There is only so much you can beg for your life until
you become a statistic buried in a report some-
where collecting dust #ALS #ALSawarenessmonth
#dyingwaiting" - @Mayuri_Saxena, a person with
ALS

Case Study 3 notes that patients ‘beg’ for their lives and criticizes
FDA for its perceived ignorance toward ALS patients. The advocate
uses the phrase ‘a statistic buried in a report’ to make the claim that
ALS patients are being ignored by FDA. The hashtag #dyingwaiting
adds to this criticism by claiming that FDA’s ignorance is causing
patients to die while waiting for drugs.

5.1.4 Self-Mention. Self-mentions serve to assert identity. Tradi-
tional scientific and policy discussions rely on statistical approaches
where people are represented as data points. By using self-mentions,
ALS advocates assert their identity and convey the reality of ALS
in ways that statistics do not capture.

Case Study 4: "Friends - I’m asking for your help
calling on the FDA to schedule a hearing to consider
compelling evidence of an effective treatment for ALS
[called] NurOwn. This request is personal to me be-
cause I participated in a clinical trial for Nurown and
I know it works." - @emmccormick2005, a person
with ALS

Case Study 4 expresses first-hand experience to persuade FDA
to approve a new treatment. The speaker personalizes the request,
using firsthand trial experience—‘I participated’ and ‘I know it
works’—to strengthen their argument for the drug’s efficacy.
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5.2 Engagement
ALS advocacy often demonstrates two behaviors when attempting
to interact with regulators. Advocates seek to persuasively influence
regulators based on their sense of being disregarded. They also
demand recognition of their voices and lived experiences.

5.2.1 Reader Pronouns. Reader pronouns (‘we’, ‘us’, ‘you’) strive
to engage readers in the argument. First-person pronouns (‘we’,
‘us’, ‘our’) can be ambiguous: advocates might try to show they
are talking on behalf of the ALS community and foster a sense of
unity and shared experience. They might also use ‘we’ to blur the
line between the ALS community and society, referring to them
as one entity. The broader use of ‘we’ creates a sense of collective
responsibility.

Case Study 5: "We need to change how @US_FDA
evaluates therapies for terminal diseases like #ALS.
We need to be more creative in collecting the neces-
sary science while giving dying people an opportunity
to try these investigational therapies. We have to do
better!" - @pjgreen, a person with ALS

Case Study 5 uses ‘we’ repeatedly in an ambiguous way. Here,
‘We’ could refer to the ALS community, but it can also refer to the
community and society as one entity. The latter creates a sense of
collective responsibility and encourages the reader to identify with
‘we’. The context around this post did not resolve this ambiguity.
Additionally, advocates use the first and second pronouns to assert
that the community and regulators are separate entities.

Case Study 6: "I hope the@US_FDA realizes/understands
that some persons speaking this week regarding ap-
proval of treatments, are using what’s left of their last
words/breath to do so....That’s how determined we
are! Just thought you should know what you’re up
against. #ShitOrGetOff" - @AlsDads, a person with
ALS

Case Study 6 highlights the tension between the ALS community
(‘we’) and the FDA (‘you’). The phrase "Just thought you should
know what you’re up against" positions the FDA as an entity to be
confronted or persuaded to act.

5.2.2 Appeals to shared knowledge. Appeals to shared knowledge
(‘we know’) attempts to make claims less questionable by framing
them as accepted knowledge.

Case Study 7: "Day 800 asking @US_FDA to approve
@BrainstormCell’s #NurOwn and @FDACDERDirec-
tor @POTUS @DrCaliff FDA to help. We KNOW
from patients that had NurOwn that it can help some
stop, slow, or reverse ALS progression. Without it,
they and othersWILL die faster. Please approveNurOwn!"
- @lauramanhardt, family member of a person with
ALS

Case Study 7 uses the phrase ‘We KNOW...’ to frame the claim as
shared knowledge within the ALS community regarding the effects
of a particular drug.

ALS advocates reference different kinds of ALS-related knowl-
edge that seem to serve multiple purposes. Mentions of knowledge
enable the community to critique institutional decisions from an

informed standpoint. Sharing relevant knowledge conveys the ad-
vocates’ grasp of the issues from multiple perspectives which could
make their viewpoint less likely to be dismissed. Such mentions
appear in three distinct forms: knowledge about institutional pro-
cesses, scientific knowledge, and knowledge about specific drug/trial.

Case Study 8: "The Energy and Commerce Commit-
tee oversees FDA. FDA did NOT use regulatory flex-
ibility during Nurown AdCom that they used for
other ALS therapies. FDA also ignored Real World
Data and 2000 public comments. Can we ask Con-
gress to investigate FDA conduct?" - @Vita_Victoria2,
family member of a person with ALS

Case Study 8 critiques the FDA’s drug approval process by demon-
strating knowledge of multiple institutional agencies and their
connections. The advocate also names institutional terms like ‘reg-
ulatory flexibility’ and talks about institutional processes like ‘Ad-
Com’ (AdCom refers to Advisory Committee which is a FDA panel
comprising experts and patients who are consulted during decision-
making).

Case Study 9: "Qalsody’s approval was based largely
on NfL data. The companies’ Phase III VALOR
study failed its primary endpoint and showed that
Qalsody could not induce a significant functional
improvement in ALS patients after 28 weeks. Qual-
sody was approved April 2023 with FDA flexibility." -
@ScottsFight, a person with ALS

Case Study 9 demonstrates scientific knowledge by mentioning
multiple terms that are relevant to clinical trials such as neurofila-
ment data (a biomarker), VALOR study (a specific clinical trial) and
primary endpoints (measurable outcomes of a trial). The advocate
uses these terms in their criticism of the FDA for inconsistency in
decision-making such as approving some drugs based on biomark-
ers but not others.

Case Study 10: "#AMX0035 is safe and effective. In
a large, placebo-controlled study, it was found to be
safe and effective with minimal side effects for #ALS.
It met its primary endpoint – an endpoint specifically
highlighted for use in the @FDA_US ’s own drug
development guidance document." - @mdemaria2017,
Lost a family member due to ALS

Case Study 10 names a specific drug (AMX0035) and mentions
trial-related terms like ‘placebo-controlled study’ to bolster its claim
about the drug’s efficacy.

5.2.3 Directives. Directives emphasize the need for concrete ac-
tion. ALS advocacy strategically combines demands like access to
experimental treatments with arguments about their life-saving
potential while pushing for institutional action.

Case Study 11: "My cousin, primarily in a wheelchair,
has been on #tofersen since August and now WALK-
ING short distances and LIVING with #als thanks to
#tofersen! @us fda, you MUST approve Tuesday!
So many lives depend on it! #endals #tofersenworks
#rockstar" - @conniembecker, family member of a
person with ALS
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Case Study 11 uses the modal verb ‘MUST’ to make an explicit
directive and adds an exclamation mark for emphasis. The advocate
commands the FDA to approve a drug and consider the urgency of
the situation.

Case Study 12: "What you take for granted on warm
summer days,@DrCaliff FDA, is beyond@kimfrench0405’s
capability. Can you imagine how helpless and angry
she feels over a damn fly that is tormenting her? She
needs #NurOwn because #NurOwnWorks. Let’s
give it a try! #ALS " - @sherryquis, a person with
ALS

Case Study 12 is an implicit directive because of the phrase ‘Let’s
give it a try!’. The advocate highlights how ALS strips patients of
basic abilities and presents a moral argument that the conditions
faced by thosewith ALS are unimaginable. Then, the advocate states
definitively that ‘She needs #NurOwn because #NurOwnWorks’,
presenting the treatment as an effective solution to the suffering
described.

5.2.4 Questions. TheALS advocacy uses rhetorical questions to im-
plicitly convey statements, persuade, argue, and criticize. Rhetorical
questions serve to emphasize both logical and emotional arguments
and can function as indirect calls to action.

Case Study 13 : "The suicide rate among #MND pa-
tients is twice that of the population. #ALS #Veterans
are a 4X greater risk than non-ALS Vets. The increased
rates are due to the hopelessness of ALS. @US_FDA
slow roll of #NurOwn contributes to that hopelessness.
35% response isn’t good enough?" - @KRob8753, a
person with ALS

Case Study 13 criticizes the FDA for its slow process of approving
new treatments. The rhetorical question ‘35% isn’t good enough?’
asserts that a 35% response rate is sufficient for ALS treatment
approval. The question criticizes the FDA’s standards, suggesting
they may be unreasonably high given the disease’s severe impact.

6 Discussion
Drawing on our methods and results, we examine how our find-
ings help us understand the ALS advocacy movement with the lens
of collective intelligence. We then reflect on our methodological
approach, highlighting how ethnographic methods and linguistic
analysis complement each other. Finally, we explore the design im-
plications of our findings and discuss how affordances of platforms
can support collective intelligence.

6.1 ALS advocacy movement does not
demonstrate collective intelligence

Traditional markers of collective intelligence include clear goals,
hierarchical structure, collaboration, and structured information ag-
gregation [12, 44, 58, 64, 66, 67, 73, 75]. Our results suggest that the
ALS advocacy movement does not demonstrate typical dimensions
of collective intelligence except for common goals. The ALS advo-
cacy movement aims to accelerate drug approvals and secure access
to experimental treatments. However, the community lacks a coor-
dinated approach to strategically advance these goals. This charac-
teristic is in contrast with other forms of collective intelligence such

as Wikipedia where people may have different motivations, but
the platform provides mechanisms to achieve shared goals through
core policies such as neutral point of view (NPOV), verifiability,
and notability [61]. With such mechanisms, people with varying
intentions successfully coordinate toward clearly-defined goals.

The ALS advocacy movement on social platforms lacks effec-
tive ways to manage information. ALS advocates’ insights and
experiences are spread across individual posts which doesn’t help
build collective knowledge. Such distributed attempts at sharing
information contrast with other successful attempts like Wikipedia.
Wikipedia provides a structured model for managing information:
revision histories and talk pages help aggregate, refine, and preserve
knowledge over time [25, 38, 71]. The ALS advocacy movement’s
unstructured approach to managing information likely makes it
difficult for new advocates to build upon others’ knowledge and
personal narratives. Having a way to document previous strategies
(and their successes) could benefit future advocates who might
otherwise have to start from scratch.

Furthermore, the ALS advocacy movement lacks ways to col-
laborate; this is in contrast to platforms like Wikipedia. Wikipedia
provides established consensusmechanisms, voting procedures, and
structured pathways for collective decision-making that result in
productive collaboration [71]. In the ALS community, advocacy ef-
forts on X appear independently, with seemingly little collaboration
among members. Wikipedia operates through nested governance
structures that helps with policy development [25]. However, ALS
community’s posts primarily reflect individual expressions.

Does the ALS advocacy movement meet its goal of obtaining
potentially beneficial treatments? It’s unclear. Some drugs (e.g.,
Tofersen) are approved by the FDA while others (e.g., NurOwn)
aren’t. Developing a concrete link between advocacy efforts and
drug approvals was not a focus of our research. Additionally, such
drug approval decisions are influenced bymany scientific and policy
factors beyond advocacy efforts. Our results demonstrate multiple
mechanisms with which advocates strive to push for their goal.
One mechanism takes the form of appeals to FDA to accelerate
drug approvals by claiming that current regulatory standards are
outdated and fail to address unique challenges of ALS. Another
mechanism involves threats where advocates aggressively question
decisions and use hashtags (like #DyingWaiting) to frame delays as
threatening the lives of people with ALS.

6.2 Using digital ethnography and seminal
models can facilitate studying online
advocacy movements

Contemporary advocacy movements in health navigate rapidly
changing knowledge landscape in settings including LongCOVID [10,
62] and vaccines [36, 39]. Many prominently use social media to
demonstrate their orientations to institutional policies. Combining
a seminal linguistics model with insights from digital ethnography
proved to be valuable for our goal of studying how an advocacy
movement community attempts to engage with institutional policy
makers. The benefits largely came from the two approaches fixing
each other’s weaknesses. Ethnographic research methods provide a
contextually-grounded approach; however, results are often descrip-
tive and tightly integrated to the community of study. Conversely,
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theoretical models are generalizable but miss on context-specific
bits which are important for understanding specific communities’
orientations. Combining digital ethnography with a seminal theo-
retical model formalized descriptive knowledge into concrete codes
and situated a seminal linguistics model in a concrete real-world
setting.

While Hyland’s model helped us characterize how an advocacy
movement presents its views to FDA, applying another framework
could yield complementary insights. For instance, our results hint
that people strategically use their identity to bolster claims. Theo-
ries of self-presentation might examine strategic disclosures and
flexible presentation of identity [21, 40]. Another relevant frame-
work is logos-pathos-ethos which identifies the nature of persuasive
arguments [27]. Logos presents as strategic references to scientific
knowledge. Attempts at pathos include personal narratives that of-
ten evoke empathy and convey urgency. Ethos includes questioning
denial of access to potentially life-saving treatments. We believe
different choices for theoretical frameworks can highlight unique
aspects of advocacy discourse.

6.3 Platform designs can aid advocacy by
enabling collective thinking and creating
space for particular topics

ALS advocates self-organize and share opinions on institutional
decisions. Since ALS is a rare disorder, people with ALS poten-
tially feel ignored at two levels: institutional investment in sci-
ence [57] and design of appropriate tools [42]. Unsurprisingly, the
ALS advocacy movement has repurposed a popular social platform
to criticize perceived lack of institutional investment and to raise
public awareness about ALS. However, it is unclear whether the
design and affordances of current social platforms are best suited
for community-led efforts like advocacy movements [43]. Current
designs (e.g. hashtags on X or Facebook groups) are often used for
internal conversations within communities. Designing platforms for
structured collaboration between advocates and institutions is an
open challenge [6]. A relevant platform design might provide ways
to highlight people’s concerns regarding institutional decisions and
support more effective ways for deliberation across various stake-
holders. Early formative studies in design research can identify
needs and platform features for both advocates and institutional
experts. Facilitating meaningful engagement between communities
and regulators can potentially lead to more responsive regulation
and increased public trust in the process. Such avenues provide rich
novel possibilities for social computing systems research.

6.3.1 Hashtags have limitations as a way of organizing knowledge.
The ALS advocacy movement faces several challenges with hashtag
usage that hinder effective knowledge aggregation. Many advocates
post about important issues without using any specific hashtags
which makes their content difficult to discover. Oftentimes, when
hashtags are used, advocates rely on broad, general tags like #ALS
or #FDA rather than specific hashtags that match their advocacy
focus. Posts calling for policy changes or access to experimental
treatments frequently use such general hashtags instead of more tar-
geted ones, which prevents knowledge aggregation around specific
issues.

ALS advocacy also lacks coordination in hashtag creation and
usage. Even when advocating for the same cause, advocates use
multiple, overlapping hashtags without coordination. During ad-
vocacy efforts for the experimental drug Nurown, the community
employed various hashtags including #Nurown, #NurownWorks,
#NurownIsSafe, #NurOwnPreservesFunctions, #NurOwnNow, #Ap-
proveNurOwn, #dyingwaiting, and #RealWorldEvidence. Such re-
lated but distinct hashtags scatter information. Some advocates
develop personal hashtags for broadly relevant issues. For instance,
one advocate consistently uses #ShitorGetOff across their posts to
demand action from FDA. Without a shared structure for hashtag
use, many advocates may be unaware of the most widely used or
effective hashtags for a topic.

6.3.2 Some social features can be useful for facilitating collective
knowledge-building. Several social platform features enabled ALS
advocates to collectively build on each other’s knowledge and opin-
ions. Collective intelligent emerges in group settings where people
can argue and reach concrete resolutions [74]. The reply function
allows community members to fact-check or complete each other’s
knowledge. For instance, one advocate posted frustration about
awareness campaigns.

"Enough with awareness. Please fight for us, support
us to get #Nurown now or explainwhy you are against
it, why you keep quiet"

In response, another advocate provided supporting data.
"You are right that awareness doesn’t work on als.
Polls show it’s the least known neurodegenerative
diseases at 34% even as far back as 2018 only 4 years
after ibc it was still at 34%. Awareness for such a rare
disease is useless."

Another feature that helps with co-constructing knowledge is
quoting. Quoting allows advocates to add information or correc-
tions to existing posts in addition to sharing the original post with
their own followers which results in increased visibility of the
original post. Additionally, reposting serves as a mechanism for
knowledge building. Advocates regularly share each other’s con-
tent, ensuring that valuable information reaches other advocates.

While our research efforts focused on understanding the text in
social posts, the platform’s multimodal capabilities support an im-
portant form of evidence-building within ALS advocacy. Advocates
share personal photos and videos documenting their experiences
with the disease and various treatments, creating real-world evi-
dence about different drugs’ effectiveness and disease progression.
This multimodal content becomes a powerful advocacy tool, pro-
viding first-hand experiences to support advocates’ arguments.

7 Future Work
Our research team was intrigued by the use of the “mention of
knowledge” strategy, which closely resembles ‘credibility tactics’
observed in AIDS/HIV advocacy efforts [23]. Referencing specific
knowledge implies self-education on the topic. However, we lack
evidence that this learning process occurs within ALS advocacy.
For example, institutional terms like ‘regulatory flexibility’ or ‘trial
endpoints’ might be used because individuals understand their
meaning or because they have encountered these terms frequently
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within the community and are repeating them to align with institu-
tional language. Future research could explore credibility tactics in
ALS advocacy to determine whether there is a structured process
by which advocates educate themselves.

Our results hinted at multiple mechanisms with which advo-
cates strive to push for their goal such as appeals to the FDA or
aggressively questioning the FDA’s decisions. Further work could
create an exhaustive list of mechanisms (including appeals, threats)
and how they emerge in a movement without explicit collaboration
and hierarchy.

Furthermore, throughout our analysis, we found many strate-
gies used by the ALS community that were shaped by its specific
circumstances. However, some of the strategies also aligned with
those identified in prior research. For instance, a study on YouTube
comments has also noted the use of formatting boosters and mark-
ers of quantification [45]. Future work could explore how and why
different online communities use similar markers to show their
stance.

8 Conclusion
Our research examines how an online advocacy movement employs
nuanced linguistic strategies, particularly stance and engagement
markers, to position itself in relation to institutional processes. Our
work focuses on epistemic stance and engagement. Stance refers
to the aspects of an utterance that indicate the speaker’s degree of
certainty or commitment to the truth of their statements [28]. Ana-
lyzing engagement features reveals how advocates draw readers
into their arguments, making them more likely to adopt the advo-
cate’s views. However, understanding a community’s utterances
toward institutions and engagement strategies requires more than
rhetorical analysis—it also requires deep contextual insight into
how real-world needs and constraints shape the community’s on-
line actions. Combining a seminal linguistic model with contextual
insights from digital ethnography proved valuable for examining
how online advocacy movements attempt to engage with policy-
makers.
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