
 

 

P ublic t rust in  

s cience  

Scientific t rustworthiness on s ocial media  
 

RAND Europe 

June 2026



 

Public Trust in Science: Scientific Trustworthiness on Social Media 2 

 

 

 

Background  

This report is one of three outputs from a programme of research on 
public trust in science, conducted by RAND Europe and commis-
sioned by Wellcome. The study examines trust and trustworthiness 
in science and scientists, with a particular focus on what helps es-
tablish and demonstrate the trustworthiness of science.  
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Executive 

s ummary   

This report presents findings from the second 

phase of the project  on public trust in science 

and scientific trustworthiness . It  examin es how 

scientific trustworthiness is  demonstrated, rec-

ognised and contested in online environments, 

with a particular focus on social media.    

This phase of the project built on the conceptual and empirical re-
search carried out in the first phase and reported elsewhere (Milne 
et al. 2026; Coringrato et al. 2026). This work shows that maintain-
ing public trust in science requires attention to the qualities that 
make individuals, institutions and scientific systems deserving of 
trust. This includes qualities of expertise, integrity, benevolence, 
transparency and responsiveness. These are demonstrated at the 
individual (micro), institutional (meso) and system (macro) levels 
(see figure 1).  

To understand trust dynamics in real-world settings, we conducted 
an exploratory social media analysis of content related to messen-
ger ribonucleic acid (mRNA) research, Clustered Regularly Inter-
spaced Short Palindromic Repeats (CRISPR) and gene editing, cli-
mate-related health research, and digital mental health. This was 
approached through qualitative and quantitative analyses of posts, 
videos, comments and discussion threads across YouTube, Reddit, 
X and BlueSky. The analysis was exploratory rather than exhaustive. 
The purpose was to identify patterns in how scientists and institu-
tions present science online, and how social media audiences re-
spond to these claims. The findings are structured in line with the 
framework identified in our prior work, and reproduced in Figure 1. 

 



 

Public Trust in Science: Scientific Trustworthiness on Social Media 4 

Figure 1  

The three levels and five dimensions of scientific trustworthiness, 

with indicative activities at the micro (individual), meso (institutional) 

and macro (system) levels (Source: RAND Europe analysis).  

 

Key Findings  

The key findings of the analysis were that: 

1. Trust and distrust in science were expressed across all levels: at 
the individual scientist (micro), organisational and institutional 
(meso), and science-as-a-system (macro) levels. At the micro-
level, trust was often directed toward specific scientists, experts 
or communicators perceived as knowledgeable, clear, relatable 
or socially motivated. At the meso- level, trust was shaped by or-
ganisational reputation, institutional affiliation and the visibility of 
accountability mechanisms. At the macro- level, trust was linked 
to confidence in science and scientific evidence.  
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2. Across the dataset, scientific expertise was the most visible di-
mension of trustworthiness, typically conveyed through creden-
tials, scientific contributions, institutional affiliation and explana-
tory authority. However, while expertise can support trust, it can 
also attract scepticism or challenge, especially where institu-
tional affiliations are politically or commercially contested. Many 
trust-related concerns focus on integrity and motivation. A re-
curring finding was that social media audiences’ shift from ask-
ing “is this evidence strong?” to asking “why was this research 
carried out,” “who benefits?” or “is this independent research?” 
Public critique was frequently directed not at methods or find-
ings, but at questions of independence, funding, governance 
and alignment with powerful interests. These concerns were 
most often articulated at the institutional or system level, under-
scoring the importance of organisational context in shaping 
trustworthiness assessments.  

3. Transparency demonstrates trustworthiness but not consistently. 
Transparency on social media was most commonly evident 
through detailed explanations by scientists/institutions about 
findings, mechanisms, evidence and the research process. This 
kind of “how the science works” transparency was relatively 
common in the qualitative sample, especially on YouTube and 
Reddit. Deeper forms of transparency, such as discussing un-
certainty, accountability, values, mistakes or funding, were less 
common. Where uncertainty was acknowledged, responses 
were mixed. Some audiences saw it as honest and responsible, 
while others used it to question whether the science was settled 
or whether institutions were overstating what is known. 

4. Benevolence matters when people feel their lives are connected 
to science. Social media audiences responded positively when 
scientific work was presented as useful to the community, espe-
cially when it offered hope, treatment, protection or improve-
ments to public well-being. This was particularly evident in dis-
cussions of biomedical and mental health research. However, 
claims of social benefit were also contested. Some commenters 
questioned whether new scientific developments would be ac-
cessible to ordinary people, or whether the benefits would 
mainly flow to pharmaceutical companies, technology firms, 
wealthy groups or other powerful actors. 

5. Platforms shape how trust is expressed. The platforms studied 
did not simply host the same conversation in different places. 
YouTube supported longer explanatory content, but direct 
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researcher-audience exchange in comments was less common. 
Reddit enabled more visible back-and-forth discussion, source-
sharing and challenge, especially through Question-and-Answer 
(Q&A) exchanges. X remains important historically for science 
communication, but has become more difficult for many re-
searchers due to changes in moderation, verification, algorithmic 
visibility and data access. Bluesky is emerging as an alternative 
space for scholarly exchange, with recent evidence suggesting 
higher interaction and more original scholarly discussion than 
previously reported for X. 
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Introduction  

Online communication has become a vital bridge between scientific 
knowledge and social media audiences. Social media plays a cen-
tral role in modern science communication, offering scientists, insti-
tutions, and organisations a means of direct engagement with these 
audiences.  

Building on the literature and conceptual framework presented in 
Figure 1 (see also Annex 1) and set out in the Landscape Mapping 
report (Coringrato et al. 2026) this report examines science commu-
nication on social media as a site where the trustworthiness of sci-
ence and scientists is established and contested in practice.  

Our analysis is grounded in the five dimensions of scientific trust-
worthiness highlighted in the conceptual framework and prior re-
search on the communication of scientific research on social media 
(Amarasekara & Grant 2019; Gierth & Bromme 2019; Guenther et al. 
2024; Reif et al. 2020; Yang et al. 2022).  These dimensions are de-
fined as: 

• Expertise refers to being knowledgeable, possessing prob-
lem-solving skills and other competencies and qualifications.  

• Benevolence refers to the intentions and goodwill of re-
searchers toward research participants or society more 
broadly.  

• Integrity refers to both reliability and adherence to scientific 
norms, including participation in peer-review processes and 
independence from political or financial influence.  

• Transparency refers to the extent to which scientists com-
municate about the details of the scientific process to non-
experts.  

• Responsiveness captures the extent to which scientists are 
perceived to engage with and respond to the public.  
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Figure 2  

The three levels and five dimensions of scientific trustworthiness, 

with indicative activities at the micro (individual), meso (institutional) 

and macro (system) levels (Source: RAND Europe analysis).  

 

 

We examine activity and interactions across four social media plat-
forms to address three research questions:  

1. Is it possible to observe and distinguish trust (and distrust) in 
online interactions across micro-, meso- and macro- levels?   

Within this question, we assess whether social media analysis can 
provide practical evidence of the dimensions of trustworthiness out-
lined in the conceptual framework, across different levels of sci-
ence. This includes the level of individual scientists (micro), organi-
sations and institutions (meso), and science as a system (macro). 
We examine whether these levels can be clearly identified in online 
interactions and whether they operate differently in digital 
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environments. We also explore whether the characteristics of en-
gagement on social media and platform-specific characteristics 
give rise to additional or distinct expressions of trust and distrust 
that are not captured by existing frameworks. 

2. What do scientists and scientific institutions do online to es-
tablish themselves as trustworthy?   

Here, we focus on the practices and behaviours that demonstrate 
trustworthiness in online settings. We examine whether the five di-
mensions of trustworthiness identified in the conceptual framework 
– expertise, integrity, benevolence, transparency and responsive-
ness – are visible in social media communication. We also consider 
how these demonstrations vary across platforms (e.g. YouTube, 
Reddit) and across different domains of scientific research. In addi-
tion, we explore how the dynamics of online communication shape 
how trustworthiness is performed and communicated. 

3. How, if at all, do the things scientists/institutions do in Ques-
tion 2 contribute to the formation, reinforcement or erosion of 
trust in scientists?  

Finally, we examine how the behaviours identified in the second re-
search question influence audience perceptions. This includes how 
different forms of communication shape trust in scientists, scientific 
findings, and institutions. We assess whether these practices build 
or undermine trust, and why. We also consider the factors that me-
diate these processes, including audience values, prior beliefs, plat-
form dynamics and the broader context in which scientific infor-
mation is encountered and interpreted. In addressing these ques-
tions, the study provides insight into scientific trustworthiness in 
practice, contributing to the evidence on public trust in science in 
social media environments and building on the existing literature on 
trust, science communication and online engagement.  
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Method   

To address the complex dynamics of online scientific communica-
tion, the social media analysis adopted a mixed-method approach, 
with qualitative and quantitative strands. The social media land-
scape is vast, encompassing multiple platforms, diverse target audi-
ences and micro-communities with a wide range of scientific inter-
ests. Given the project timelines, this research could only capture a 
small snapshot of these social media discussions across a limited 
number of platforms and scientific research areas. Therefore, we fo-
cused on a defined strategic sample of social media activity related 
to scientific research in domains relevant to Wellcome's strategic 
programmes: Discovery Research, Infectious Disease, Mental 
Health and Climate and Health.  

We selected these focus domains in discussion with the Well-
come team. We focused on identifying researchers, institutions, and 
discussion threads working or posting on the domains summarised 
in Table 1. These focus domains provided a sampling frame for 
identifying scientists working in relevant areas and discussions in 
areas of interest.  

Table 1 

Our scientific domain  foci  for social media analysis  

 

mRNA vac-
cines  

(mRNA)  

This domain focused on the presentation of, and 
discussions related to, mRNA-based vaccine re-
search. Areas of activity included discussions 
related to COVID-19 vaccination and subse-
quent applications of mRNA technology.   

Gene editing  

(CRISPR)  

This domain focused on posts and discussions 
related to CRISPR-Cas9 gene-editing tech-
niques, a high-profile area of science central to 
a growing proportion of discovery and transla-
tional genomics research. Areas of activity re-
lated to a range of gene-editing applications, 
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including in-human therapies and in-
gene drives for infectious disease control.   

Climate 
change and 
health  

This focus domain concentrated on the health 
impacts of climate change, including heat stress 
and climate anxiety, as well as the effects of in-
creased extreme weather events.  

Digital mental 
health re-
search  

This domain focused on research into digital 
mental health tools, including Artificial-Intelli-
gence (AI)-enabled mental health assessments 
and therapies and the mental health impact of AI 
and device use.  

 

Although we highlight insights from this data, it is not possible to use 
it to examine in detail whether and how people trust scientists or in-
stitutions working in a specific domain. Most scientific institutions 
and many scientists do not work in only one domain – a single re-
search institute, for example, may conduct research across all four 
domains, or a researcher working on gene editing may have inter-
ests related to climate or mental health and regularly post in one or 
more of the target domains. It is not in the scope of this research 
to establish the general level of trust or distrust in each of these do-
mains, but rather to use them as examples and case studies to un-
derstand online dynamics and interactions. While we compare the 
general impressions of trust and distrust across domains, this is not 
meant to imply a global finding but rather an interpretation of our 
specific dataset.  

Platform  selection  

We collected data across four social media platforms: YouTube, X, 
Reddit, and BlueSky. Previous research shows that each digital plat-
form has its own preferred communication format and can attract 
specific audiences. Together, these provide a mix of data that is 
broad (e.g. X and BlueSky) and deep (e.g. YouTube), and that is de-
rived from platforms that emphasise presentation and dissemination 
(YouTube) and those that emphasise conversation (Reddit). Each 
platform has a publicly available Application Programming Interface 
(API) or data access. We explored data collection from TikTok, but 
RAND Europe is currently ineligible for API access as a non-US or 
EU-based, and non-university, research organisation. The chal-
lenges associated with data collection are discussed further in the 
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limitations section. However, the four included platforms provide 
coverage across a range of social media and demographics, includ-
ing researchers and wider users.   

Despite the growth of TikTok and Instagram, YouTube remains the 
most widely used platform for video sharing in the UK. Its total 
monthly reach covers 94% of online adults, and 51% of UK users 
are female (Ofcom 2025). Users reflect the age distribution of the 
general population, with 30% aged 18–34, 35% aged 35–54, and 
35% aged over 55 (Ofcom 2025). Science communication on 
YouTube is audiovisual, channel-based and shaped by search, rec-
ommendations and social endorsement cues such as 
views, likes and comments (Yang et al. 2022). It allows in-depth sci-
entific explanations and provides communicators, including scien-
tific experts, institutions/organisations and third-party communica-
tors, with the opportunity to produce long-form content to explain 
complex scientific concepts (Aiger et al. 2026). Previous re-
search confirmed that this platform is especially suited to accessible 
explanations and durable public outreach rather than rapid scholarly 
exchange (Lai et al. 2025; Yang et al. 2022). 

X/Twitter can be understood as the legacy high-reach microblog-
ging platform for science communication. It historically enabled re-
searchers to circulate papers, follow disciplinary hashtags, dissemi-
nate scientific information beyond the scientific community and es-
tablish direct public engagement with science (Côté & Darling 2018; 
Della Giusta et al. 2021). It is still the largest microblogging service, 
visited by 39% of UK adults in May 2025, of whom 60% were 
male. Some 36% are aged 18–34, 36% are aged 35–54, and 28% 
are aged over 55. However, as a result of recent changes to moder-
ation, verification, algorithmic visibility and data access, both the 
number of users and the time they spend on the site are dropping 
(SociaVault 2026; Valero 2023). Among scientists, this decline ap-
pears particularly acute (Kupferschmidt 2024; Shiffman & Wester 
2025; Valero 2023). 

Reddit is the next-most-visited social media platform in the UK, ex-
cept for the Meta platforms (Instagram/Facebook), which do not 
currently enable research access. In the UK, 50% of Reddit users 
are female, 37% are aged 18–34, 37% are aged 35–54, and 26% are 
aged over 55 (Ofcom 2025). Reddit is the fastest-growing social 
media platform in the UK and, as generative AI plays a growing role 
in science communication, is becoming increasingly significant in 
how people encounter scientific research. In 2024, it signed 
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licensing deals with both Google and OpenAI and has become the 
most cited source for Google AI Overviews and Perplexity (ahead 
of YouTube) and the second most cited by ChatGPT (behind Wik-
ipedia), driving further engagement with the site (Jaźwińska 2025; 
Ofcom 2025). Unlike the other platforms we considered, science 
discussion is organised through subreddits, voting, threaded com-
ments and community moderation; r/science and ‘Ask Me Anything’ 
(AMA) formats in particular support topic-centred public engage-
ment and expert-public dialogue rather than follower-based profes-
sional networking (Chen et al. 2021; Kaiser et al. 2023). 

BlueSky is a newer microblogging platform, with a significantly 
smaller user base than X and substantial overlap in users, 
with around 75% of users also being present on X (Ofcom 
2025). However, research and reporting suggest that it has become 
increasingly important to the online presence of science as re-
searchers have moved away from Twitter (Kupferschmidt 2025; 
Shiffman & Wester 2025). As such, it is a potentially important 
emerging site for science engagement (Zheng et al. 2025). BlueSky 
resembles X in format but differs in governance and visibility archi-
tecture: posts are presented chronologically by default, while feeds 
and decentralised AT Protocol make it a more user-controlled envi-
ronment. Recent evidence suggests that scholarly posts on Bluesky 
receive higher levels of interaction and exhibit greater textual origi-
nality than has been reported for X (Kupferschmidt 2025; Zheng et 
al. 2025). 

Data collection   

We conducted data collection for the qualitative and quantitative 
components of the work in parallel.  

Sampling for qualitative analysis was conducted manually, with 
items (posts, videos and threads) selected based on their relevance 
to the domains of interest (e.g. mRNA, CRISPR) and level of en-
gagement.  

For qualitative data collection across YouTube and X, we sampled 
posts discussing scientific research written or produced by scien-
tific institutions and professionals. These were identified through 
keyword searches (representative examples of searches illustrating 
the search strategy are listed in Table 2) and from user lists devel-
oped for the quantitative analysis.   
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Table 2 

Search strategy for social media posts  

 

Search type  Definition of search type  Example search 
term/string used  

Exact phrase  A specific search string or 
phrase of key terms   

"mRNA vaccine" 
AND (lab OR pro-
fessor OR univer-
sity)  

Broad  A broad search of domain-
relevant key terms   

CRISPR Gene Drive 
/ mRNA vaccine 
university  

  

Scientist  Searching for the name of 
a scientist who has come 
up often in previ-
ous searches  

Professor David Liu  

Snowball  Based on suggested vid-
eos/posts and other rele-
vant searches  

AI mental health 
/ The Lancet Count-
down on Climate 
Change Account  

Reply chain 
discovery  

Scientists who are men-
tioned frequently within the 
replies/ comments of 
posts/videos or referenced 
as especially relevant   

Dr Dan Diegel  

Hashtag  Search based on 
hashtags   

#ClimateHealth / 
#Digital-
mentalhealth  

  

For YouTube, we included transcripts and videos with at least 70–
100 comments. This yielded a sample of 34 videos with 2,500–
3,000 comments. For videos with more comments, we selected 100 
using a random number generator, combined with a researcher’s 
assessment of relevance, to exclude irrelevant comments, such as 
those including only emojis or one-word replies.   
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For X, we included 18 posts for deeper review, prioritising those 
with relatively high reply activity; the included posts received be-
tween 1,300 and 9,000 responses. The primary purpose of qualita-
tive sampling on X was to ensure crossover between methods and 
to assess whether researchers using the platform adopt substan-
tially different approaches to communication. 

On Reddit, we included subreddits and discussions relevant to the 
target scientific domains, identified through keyword searches. In 
this case, replies were more detailed and denser than on YouTube; 
therefore, we coded a smaller range (30–50 comments), yielding a 
sample of 43 posts and 1,500–2,000 thread replies.  

Across platforms, we only included English-language comments in 
the analysis. We targeted the timeframe for in-scope postings at in-
teractions from 2023 onwards. However, we expanded the 
timeframe to capture higher-quality, more relevant posts, especially 
for the qualitative analysis. No geographic bounds were placed on 
sampling, except that the content was in English.  

For quantitative analysis, we collected data at the level of individual 
scientists and scientific institutions. A purposive sample of accounts 
was created by searching the X and Bluesky user interfaces for ac-
counts which met the following criteria: 1) an individual scientist or 
scientific institution (such as a university or university lab), 2) ac-
tively posting in the last month, and 3) posting content or listing ex-
pertise or professional roles related to at least one of the selected 
scientific areas. Sampling was undertaken by the research team, 
who searched for accounts meeting the above criteria using the 
user interfaces. The sample was augmented through snowballing, 
based on replies, followers and followed accounts. We selected a 
total of 209 Bluesky accounts, 158 X accounts, and 19 subreddits 
that met these criteria.   

Since we sampled at the level of individual accounts, and scientists 
and universities may post about non-science-related themes and 
across a range of scientific topics, some of the posts collected were 
not related to science and the scientific domains explored in this re-
port. The extent to which non-science-related posts were collected 
varied between accounts. These were included in the dataset but 
analysed separately, as discussed below. Although our sample was 
too small to provide meaningful and conclusive measures in en-
gagement patterns, we noticed variations in engagement with posts 
across accounts and platforms. 
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We undertook data collection using APIs. We created custom Py-
thon scripts using generic accounts to request posts from the de-
veloper APIs. For Bluesky, this was done using the free API, while 
for X, API credits were paid for. We collected a total of 4,535 posts 
from Bluesky and 5,263 from X, and all information available via the 
Bluesky and X APIs. For Bluesky, this included replies, but for X, this 
only included the text of original posts alongside engagement met-
rics.  

Our sampling approach was not aimed at obtaining a representative 
sample of scientists in general, or even scientists on social me-
dia. The choice of specific platforms was purposeful and shaped by 
several considerations. Data accessibility and legal constraints were 
important factors given the limitations around collecting data from 
platforms such as Instagram and TikTok. However, platform choice 
was also guided by the likelihood of finding relevant, publicly availa-
ble text-rich material that captured both science communication 
and audience response. We prioritised YouTube and Reddit be-
cause they host science communicators, expert interviews, Q&A 
formats, AMA sessions and comment threads that allow for detailed 
examination of reactions to science. We included X and BlueSky 
because they support public, networked discussions among scien-
tists, institutions, journalists and science-related audiences. By con-
trast, Instagram and TikTok are highly relevant to the wider science 
communication landscape, but less suitable for exploratory analysis, 
potentially yielding a smaller or less analytically useful volume of the 
specific type of conversations we wanted to examine.  

Especially now, given significant political and national differences in 
platform use, each social media platform is a small part of the wider 
landscape of online science-related communication. The data col-
lected here is thus best viewed as a record of specific audience re-
sponses to specific individuals’ activities across very different com-
munication channels.     

Analysis  

For the quantitative analysis, we built a multi-stage pipeline using a 
large language model to classify posts. The classifier took a diction-
ary of language related to each trustworthiness domain created by 
the project team (see Annex 2). The classifier was built using a cus-
tom Python script, which accessed RAND’s internal version of GPT 
5.1. It first classified posts as science-related, then as using vocabu-
lary related to each scientific area, and finally as using vocabulary 
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related to each domain of trust. Multiple labels for trustworthiness 
domains and scientific areas were allowed (e.g. a post could be la-
belled as related to both CRISPR and mRNA). We applied science 
and trust classifications to posts labelled as science-related and 
those not, but reported science and non-science posts separately.  

We used the same methodology for both X and Bluesky, with the 
outputs validated by two members of the project team, each of 
whom manually reviewed 50 posts from each platform. Using their 
own judgement, reviewers agreed with 78.5% of decisions, with 
most misclassifications by the Large Language Model (LLM) occur-
ring due to underclassifications (false negatives) rather than over-
classifications (false positives). Many posts were short or vague (in 
the broadcast style of academic Twitter, where links to events and 
conference papers are shared to increase their public reach). In 
these cases, the LLM appeared to struggle to make an accurate 
classification. Note that we used this assessment method due to the 
project’s limited scope, and it is not the most robust method availa-
ble. It was used on a small sample and relies on the judgements of 
two separate reviewers. In future uses of LLMs to classify social 
media posts, we recommend applying formal evaluation methods, 
e.g. using external reviewers or developing an additional LLM pipe-
line that uses different models to evaluate initial classifications and 
prompts.  

The qualitative analysis used MAXQDA and followed a hybrid cod-
ing approach that combined deductive and inductive coding strate-
gies to capture key drivers of trust (including cues and mediating 
factors). To support this, we developed a coding framework to ana-
lyse how trust in science is presented, expressed and negotiated 
across select social media platforms. This framework evolved 
through iterative engagement with the data. A preliminary set of 
codes was developed based on the five-dimensional framework of 
trustworthiness, as well as additional factors highlighted in the litera-
ture review (such as rhetorical and mediating factors). A short pilot 
using a small sample of data (5–10 conversations) tested the clarity, 
relevance and usability of the codebook, as well as agreement 
among coders. Codes were added, refined and consolidated 
through analysis, sharpening definitional boundaries to arrive at a 
parsimonious yet comprehensive coding scheme (see Annex 2). 
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Limitations    

The social media analysis aimed to be exploratory rather than defin-
itive, and important limitations should be considered when interpret-
ing the findings. These limitations reflect both the nature of social 
media data and the methodological choices made in this phase of 
the research. 

Social media platforms do not provide a neutral or representative 
window onto public attitudes towards science. Users are self-se-
lecting, participation is uneven, and platform demographics vary 
substantially. As a result, the data analysed here should not be inter-
preted as reflecting levels of trust or scepticism within the general 
population. Instead, they capture how scientific trustworthiness is 
negotiated among engaged, visible audiences, who are more likely 
to comment on, challenge or amplify scientific content. Moreover, 
different platforms attract different engagement styles. Some, such 
as X, prioritise rapid, reactive commentary, while others, such as 
Reddit, support longer-form discussion. These differences shape 
not only who participates, but also how trustworthiness is articu-
lated, contested or endorsed. In addition, our research only presents 
a snapshot of activity around these topics on these platforms; it 
does not reflect how perceptions may shift or evolve.   

Engagement is not directly related to trust. Engagement indicators 
such as likes, shares, comments or reposts are better understood 
as signals of interest, visibility or interaction with a topic, rather than 
as direct evidence of trust or distrust. Furthermore, social media 
platforms algorithmically amplify certain types of content and inter-
action, particularly posts that generate high engagement. This can 
privilege controversy, critique and emotionally resonant responses, 
while under-representing routine acceptance, silent trust or disen-
gagement. As a result, the analysis may over-represent expressions 
of scepticism or contestation relative to more mundane or taken-
for-granted trust. Importantly, sceptical responses may reflect active 
engagement with scientific claims or institutions rather than rejec-
tion. Nonetheless, the visibility of such interactions may skew the 
data toward moments when trustworthiness is made explicit, ques-
tioned or challenged. 

A further limitation concerns how platform governance and commu-
nity rules actively shape the form and content of discussion. Such 
shaping includes the ability to close comments on YouTube, but is 
particularly salient for Reddit, where discussion takes place within 
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subreddits that operate under distinct moderation regimes. Thus, 
discussions in these spaces may foreground expertise and adher-
ence to scientific norms in terms that align with moderation rules, 
while muting expressions of personal experience, moral concern or 
affective response. These dynamics mean that we cannot directly 
generalise findings from Reddit to other platforms or to less-regu-
lated online spaces.    

Access to social media data has become increasingly restricted in 
recent years, shaping both platform choice and the scope of analyt-
ics (Davidson et al. 2023). For example, data from X (formerly Twit-
ter) is now available only via paid APIs; Reddit has placed limits on 
data scraping; and access to TikTok data in the UK is currently lim-
ited to selected academic institutions. Data from Meta platforms, in-
cluding Facebook and Instagram, is subject to restrictive access 
policies and closed or partially closed networks. These constraints 
limit transparency and complicate replication. For this reason, the 
analysis prioritised platforms and spaces where data access is more 
open, and methods can be more readily scrutinised. This neces-
sarily limits visibility into trustworthiness dynamics on more closed 
or privately mediated platforms.  

We could not fully capture some forms of audience interaction in 
the coding process. Comments based on emojis or other graphical 
images, especially if not accompanied by other text for context, 
were excluded. We also excluded comments in languages other 
than English. These decisions may have limited the inclusion of 
some perspectives. However, a detailed analysis of audience de-
mographics for each platform in each domain was not possible.   

Finally, due to the project’s comparatively constrained scope, a pro-
totype LLM pipeline was used that did not leverage the latest mod-
els or apply formal evaluation methodologies. The LLM classifica-
tion is thus intended to provide an initial, limited sense of what can 
be found on social media as a complement to qualitative analysis.   

Further research will be needed to extend and validate the findings 
across a wider sample in additional research domains and a broader 
range of platforms.    
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Findings  

This section presents the main findings from our analysis of online 
science communication across YouTube, Reddit, X and BlueSky. It 
examines how scientists and institutions demonstrate scientific 
trustworthiness, and how these signals are recognised, negotiated 
or challenged by social media audiences. 

General public trust and distrust in science and 

scientists    

In this section, we address the question of whether it is possible to 
observe and distinguish trust and distrust in science in online inter-
actions, and the extent to which this can be accomplished across 
the micro-, meso- and macro- levels suggested in the research lit-
erature. Reflecting the findings of the literature review (Coringrato et 
al. 2026), we examine trust and distrust not as opposites on a single 
continuum, but as distinct but related positions.  

Trust   

How online audiences and commenters express trust can vary sig-
nificantly, depending on the individual commenting, their mode of 
communication and the scientific domain under discussion. Overall, 
trust in science is often implicit rather than fully explained, com-
monly expressed in general terms of gratitude, enthusiasm or confi-
dence. Explicit statements about why a scientific communication is 
trustworthy, or about the specific rationale for that trust, are rela-
tively rare. 

Within our sample, trust is expressed in both emotive and ‘factual’ 
forms. Comments that engage with the scientific evidence, ask 
open and inquisitive questions or discuss related issues indicate a 
nuanced expression of trust. In these cases, the scientific evidence 
presented is assumed to be trustworthy and can therefore function 
as the basis for future rational arguments, actions or further en-
gagement with the topic. A similar pattern can be observed for 
emotive responses. When the presented evidence is interpreted 
as relevant and trustworthy, it is impactful enough to provoke emo-
tional reactions such as hope, excitement, reassurance or apprecia-
tion. For example, in the mRNA vaccine and CRISPR discussions 
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included in the analysis, trust is often expressed as positive antici-
pation of scientific progress and linked social impact, breakthroughs 
and the possibility of new treatments. 

“This video is amazing. Watching the two experts talking 

about CRISPR  it's  so interesting ... to me this technique 

will save a lot of lives  in the near future.”   

(Comment, CRISPR, YouTube) 

 

“This gives me hope to help cure my various disabilities 

that are expected to continue to worsen over the dec-

ades”   

(Comment, CRISPR, YouTube)  

Practically, trust matters not only when people explicitly endorse 
science, but also when they rely on scientific information as a basis 
for sense-making, discussion or imagined future action. In the next 
section, we discuss our findings on the ‘object’ of trust in online dia-
logues and exchanges and on how far it is possible to infer the trust 
afforded to a researcher, scientific finding or presentation from reac-
tions of online audiences.  

Generalised trust    

Public expressions of trust observed in the sample frequently inter-
sect with broader dimensions of scientific trustworthiness but often 
do so implicitly and non-specifically. Expressions of trust typically 
do not reference clearly defined attributes but reflect generalised 
positive evaluations. For example, trust may be conveyed through 
statements that emphasise the significance or promise of scientific 
developments, as illustrated below:  
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“Very informative. CRISPR - Cas 9 is a ground - breaking in-

vention in genetic engineering. If it  is capable of fix-

ing  p53 mutations eventually, the  whole world  will be im-

proved with a huge leap. Hope this technology matures 

soon. ”  

 (Comment, CRISPR, YouTube)  

Similarly, experiential accounts can serve as markers of trust, where 
individuals draw on personal engagement with scientific or techno-
logical applications: 

“I used  Woebot  when it was open to the public ... There is 

a different freedom writing to the AI…  I would not have 

thought AI chats would be good for mental health.   It 

sounded crazy.   But I loved it so much I recommended it 

to many people, who liked it as well. ”  

(Comment, Digital mental health, YouTube)  

These generic accounts demonstrate positive or hopeful emotional 
signals associated with trust. The distinction between affective re-
sponses (e.g. positive or negative emotional reactions) and explicit 
judgements of trust or distrust is often ambiguous.  

Expressions of enthusiasm, concern, or scepticism toward a scien-
tific topic, scientist, or institution do not map straightforwardly onto 
trust judgements. Rather, they require interpretation within a broader 
context. Thus, for example, the presence of criticism or caution 
should not be equated with distrust in science. As one commenter 
describes in the context of a discussion of CRISPR technology and 
their concerns around unintended mutations, off-target edits and 
mosaicism:  



 

Public Trust in Science: Scientific Trustworthiness on Social Media 24 

“I want to address the implication that I distrust science  

– I don’t, not even a little. I have immense faith in science, 

which is exactly why I emphasi s e caution. Real trust in 

science means acknowledging its complexities, its limits, 

and its need for rigorous testing and evidence before 

we take bold leaps. Being critical and thought-

ful  isn’t  mistrust  – it’s  respect for how powerful and nu-

anced science really is. As the saying goes: the more you 

know, the more you realize you  don't  know.”  

(Comment, CRISPR, YouTube)  

The exchanges illustrate a key point: critical engagement with 
presentations of scientific innovations can appear distrustful, with-
out expressing a general distrust of science or scientists. Rather, 
such an attitude is likely based on the commenter’s recognition of 
the complexity, uncertainty and normative expectations inherent to 
scientific practice. In the same exchange, the individual also reacts 
to the polarised online environment, where this distinction might be 
neglected at times:  

“I also want to say that calling people ‘morons’ doesn’t 

really help. Convincing others to trust science requires 

patience and understanding, not insults. I can tell you’re 

really passionate about this, though, so I genuinely do 

want to thank you for the e nergy you bring to the con-

versation  – it’s an important one.”  

(Comment, CRISPR, YouTube) 

Overall, our analysis of online interactions demonstrates that trust in 
science is negotiated online. Audiences react to the signals and 
trustworthiness cues communicated by scientists and scientific 
online communications. They also feed on their own beliefs and 
opinions regarding the relevance and impact of scientific findings. 
Trust in such discussions is implicit in discussions of the positive 
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impact of science on individuals’ lives, active engagement with sci-
entific subject matter, and in focused debates between users about 
scientific topics.  

Distrust   

Generic expressions of public distrust were observed across the 
data sample examined, spanning domains and platforms.  In con-
trast to generic expressions of trust, generic expressions of distrust 
are at times more specific and explicit in referring to the trustworthi-
ness of scientific presentations or results.   

“I'm  not into conspiracy. But how fortunate so 

many  thing s came  just right  in time.”   

(Comment , mRNA vaccine, YouTube)   

 

“Why would I trust these  so - called  medi c al  experts who 

were promoting it and giving it?”  

(Comment,  mRNA vaccine, YouTube) 

These results indicate that distrust often has a clearer discursive ex-
pression than trust. Where trust may need to be inferred from forms 
of positive engagement, distrust is more likely to be voiced through 
explicit suspicion, questioning or delimitation. As a result, distrust 
may be easier to identify in coding. However, this should not be 
equated with meaning that it is necessarily more deeply reasoned 
or more stable than trust. Nevertheless, a significant degree is simi-
larly implicit and expressed as emotive reactions, dismissive com-
ments or, at times, conspiratorial language.  

Objects of d istrust  

In practice, distrust is displayed more variably than trust across the 
micro-, meso- and macro-levels of science. In contrast to trust, 
which was often implicit or content-related, distrust in our sample 
was usually more direct. Commenters tended to identify a specific 
object of distrust and connect it to concerns in relation to a specific 
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individual, at times of institutions or ‘science’ as an abstract con-
struct.   

At the institutional and system level, distrust often focuses on the 
wider context in which science operates. Comments refer to fund-
ing bodies, media platforms, pharmaceutical and technology com-
panies, governments and perceived conflicts of interest. In these 
cases, people are not rejecting science, but are questioning how it 
is governed, funded or applied. For example, in discussions of 
CRISPR, users may acknowledge its scientific potential while also 
expressing concern about how it might be used or regulated. Dis-
trust takes the form of active scrutiny and boundary-setting around 
what counts as acceptable or trustworthy use of science: 

“This is the description of bio weaponry ... this is what 

factually is a prime example of why the pharmaceutical 

industry needs to be highly regulated and extremely 

monitored ...“   

(Comment, CRISPR, YouTube) 

In many cases, expressions of distrust are expressed at an individ-
ual or micro-level, focusing on perceived credibility, expertise or 
motivations: 

“How to spot a scammer/quack/snake oil peddler.  The 

amount of science - babble is astonishing.”  

(Comment, mRNA, YouTube) 

However, in other cases, distrust extends to science as a whole, 
highlighting the contribution of ‘science’ or scientists as a group to 
broader societal or environmental problems. These views may re-
flect moral or value-based critiques of the purpose of science rather 
than engagement with specific pieces of evidence: 
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“Humans create problems, not solve them... Scientists 

have been at the forefront of the destruction of human-

kind for a while now... looking out into the stars and 

thinking 'mine'....all mine... whilst ignorant to the mess at 

their feet”   

(Comment, CRISPR, YouTube) 

Overall, these examples show that distrust in online discussions is 
not simply the absence of trust. Instead, it reflects an active process 
of evaluation in which people question motivations, values and the 
wider context in which science operates. 

Interactions between scientists and online 

audiences    

Platforms and topic domains heavily influence interaction patterns 
between researchers and online audiences. However, some pat-
terns are noticeable across the sample of reviewed online interac-
tions.  

Active researchers were more often visible in structured forms of 
science communication rather than in spontaneous or real-time ex-
changes. In our sample, researchers typically discussed their work 
through targeted and more controlled public-facing formats, such 
as TED Talks. 

These formats generally allow only limited interaction. When re-
searchers appear in curated videos or presentations such as TED 
Talks, audience engagement is usually asynchronous and one-di-
rectional. Audiences can only respond after the content has been 
produced and shared, rather than interacting with researchers in 
real time. This pattern was particularly evident in our sample of 
YouTube content, where direct engagement between researchers 
and audiences in the comments was relatively uncommon. 

However, there were some exceptions. Formats designed around 
direct interaction, such as question-and-answer sessions, create 
more opportunities for engagement. For example, a Wired video 
featuring Dr Paul Offit (“Doctor Answers Vaccine Questions”) and 
Reddit Q&A or AMA (Ask Me Anything) sessions enable more direct 
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exchanges between researchers and audiences. However, even in 
these cases, interaction is limited to a specific timeframe, often last-
ing only a few hours. 

Our sample also highlighted that a significant proportion of science 
communication content is produced not by researchers themselves, 
but by professional or specialist communicators. Channels such as 
SciShow illustrate this model, translating scientific research into ac-
cessible formats through sustained editorial and production work 
(Box 1). Producing this kind of content requires considerable time, 
resources, and support. It also involves managing audience re-
sponses, which can be extensive and sometimes negative. 

 

Trust in interaction  

The degree to which conversations around scientific content in our 
sample express trust or distrust is shaped by the context of presen-
tation as well as by content and subject matter itself.   

In our sample, the established online audience associated with on-
going channels, such as SciShow, often reacted more posi-
tively than audiences encountering a researcher for the first time. A 
substantial share of comments on scientific content do not, 

  

SciShow is a popular science communication channel on 
YouTube, created in 2012 by Hank Green. It has since at-
tracted more than 8 million subscribers and covers a wide 
range of topics across the natural sciences.   

The channel’s creator and main presenter, Green, is a science 
communicator, rather than an active researcher. He holds a 
bachelor’s degree in biochemistry and a master’s degree in 
environmental studies.  

The videos from the channel included in our sample focused 
on mRNA and climate change and presented these topics in 
a highly visual, accessible format for broad social media au-
diences.  

 

Box 1  

Case study of SciShow  
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however, respond directly to the substance of the scientific content. 
Many comments are only loosely connected to the material posted 
or use it as a prompt to discuss adjacent issues, such as poli-
tics, personal experiences or social inequalities. In this sense, online 
discourse often reflects not only reactions to scientific information 
and trust or distrust in science, but also broader attitudes towards 
public institutions, expertise, governance and contested policy is-
sues.  

As noted above, direct ‘real-time’ interactions between scientists 
and audiences are comparatively rare in the online environments 
examined (particularly on YouTube and Reddit). Therefore, the trust-
worthiness and acceptance of scientific content are often negoti-
ated between commenters. Such discussions often introduce fur-
ther sources, topics and discussion points that can be more or less 
closely related to the scientific content discussed in the original 
communication. The interactions replicate some of the trust dynam-
ics, e.g. questioning expertise or motive. Interactions can also be-
come hostile between commenters.   

Dimensions of t rustworthiness    

In this section, we draw on our quantitative analysis to show 
how frequently the five dimensions of trustworthiness described in 
the framework above appear in scientists’ social media posts, 
providing an overview of the relative prominence of different trust-
worthiness cues. We then turn to qualitative analysis to examine 
how these dimensions are enacted in practice and how they are in-
terpreted, endorsed or contested by social media audiences across 
platforms and scientific domains.   

Quantitative analysis of dimensions  of trustworthiness  

Posts by scientists and scientific institutions demonstrate a clear 
pattern across X and Bluesky (Figure 2 and 3). Posts classified by 
the LLM as indicating expertise or scientific competence 
are roughly three times as common as the next highest category of 
posts (benevolence). In contrast, those indicating integrity, transpar-
ency or responsiveness are rare. This pattern is more pronounced 
for posts from accounts specifically focused on science than for 
more general content (Figures 4 and 5).   
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Figure 2 

Classification of all  X  posts by included accounts, by  trustworthi-

ness  dimension   

  

Figure 3  

Classification of  all  Bluesky posts  by included accounts, by trust-

worthiness  dimension   

 

 

Figure 4  

Classification of scientists’ X posts categorised as science - related, 

by  trustworthiness dimension   
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Figure 5  

Classification of scientists’  Bluesky  posts categorised as science -

related, by  trustworthiness  dimension   

 

Engagement and trustworthiness  

Across X and BlueSky, we examined whether and how user en-
gagement differed across posts classified by trust domains (see An-
nex 3: Supplementary Figures A1-A4). Engagement does not nec-
essarily reflect trust – it reflects the level of attention a post receives. 
It provides a measure of the extent to which these characteristics of 
scientists’ activity are recirculated and amplified in broader discus-
sions of science. As Yang et al. (2022) point out, while user engage-
ment should not be the primary goal of science communication, 
some level of engagement is necessary for communication to oc-
cur. In terms of public trust in science, engagement provides the 
opportunity for trust relationships to form, and the dimensions of 
trust associated with this engagement are most likely to be encoun-
tered.   

While scientists’ posts were predominantly classified as demon-
strating expertise, engagement with all posts on X was generally 
highest for posts demonstrating integrity and benevolence, with 
those classified under responsiveness most likely to be ‘liked’. On 
Bluesky, engagement was also highest for posts classified 
as demonstrating benevolence, alongside those associated with 
transparency and integrity.    

The pattern differed only among posts classified as directly related 
to science. On X, science posts associated with transparency and 
integrity were most likely to be retweeted, while those linked to be-
nevolence were most likely to be quoted, liked, bookmarked or re-
plied to. Bluesky posts related to transparency were also most often 
engaged with, followed by benevolence, while those classified un-
der responsiveness were most likely to receive replies. Given the 
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overall number of these posts, it is difficult to draw any clear conclu-
sions from this variation. However, it illustrates the importance of a 
range of science characteristics in shaping engagement, as well as 
the consistent interest in transparency.   

Overall, while the findings are limited by the non-representative 
sample and our use of a prototype LLM classifier, the text extraction 
shows that scientists on social media often signal their trustworthi-
ness through language related to their expertise and benevolence. 
Although this finding may relate to the broadcast style of communi-
cation on these platforms, the reliance on demonstrations of exper-
tise (such as sharing peer-reviewed articles or academic creden-
tials) and benevolence (such as highlighting public benefit from sci-
ence) should be considered as an area for further exploration.  

Qualitative analysis of dimensions  of 

trustworthiness  

This section complements the quantitative patterns by examin-
ing how trustworthiness is performed and negotiated in context. 
Drawing on close reading of posts, videos and comment threads 
across platforms and scientific domains, we trace the cues through 
which scientists and institutions signal the five dimensions of trust-
worthiness (competence, integrity, benevolence, transparency and 
responsiveness), and how audiences interpret these cues – endors-
ing them, challenging them or redirecting them toward wider con-
cerns about motives, governance and power.  

E xpertise   

The literature review (Coringrato et al. 2026) identifies expertise and 
competence as central dimensions of trustworthiness, associated 
with signals of professionalism, methodological rigour, scientific 
contributions in their field and relevant qualifications. This provides 
a useful framework for interpreting our own findings, in which ex-
pertise-related cues were also among the most prominent in the so-
cial media dataset. Expertise in our data set is demonstrated 
through a combination of individual authority, institutional endorse-
ment and communicative performance.  

Scientists and institutions signal competence through communica-
tive ability and performance, formal credentials, institutional affilia-
tion and disciplinary positioning. These include academic titles, pro-
fessional roles, affiliations with recognised bodies (e.g. universities 
and public health agencies), and references to peer-reviewed 
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research or scientific consensus. For example, in the extract below, 
researchers emphasise both the prestige of the research institution 
(NASA) and the breadth of scientific agreement. 

“This is from NASA  ... Countless other sources from 

other nations and agencies […] agree.”   

(Scientist, Climate and Health, YouTube)  

At the same time, our findings extend the landscape review by 
showing that, in social media environments, expertise is strongly 
judged by communication performance.  

Communicative performance refers to how audiences evaluate 
whether scientists explain information clearly, reason carefully, 
communicate accessibly and support claims with evidence. Audi-
ences emphasise the value of clear explanations of science. The 
prevalence of comments about clear explanation, careful reason-
ing, animations and production quality shows that communication is 
treated not only as presentation but also as evidence of compe-
tence. This also involves an openness to questions as part of com-
munication, connecting expertise with responsiveness. For exam-
ple: 

“There needs to be more ... actual experts answering 

questions in an accessible way without judgement.”   

(Comment, mRNA vaccines, YouTube)  

Affiliation-based expertise cues rely on a transfer of trust from insti-
tutions that audiences already consider trustworthy to the scientist, 
communicator or scientific claim associated with those institu-
tions. As such, they are contextually fragile. Where institutions are 
viewed with suspicion, the same cues can reverse valence, becom-
ing grounds for distrust rather than confidence. In addition, institu-
tions directly contribute to the signalling of expertise. They sponsor, 
produce or host videos, interview recognised experts, 
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or establish their own trustworthiness through association with the 
reputation of individuals already perceived as intellectually impres-
sive. Here, long-form and audio-visual formats such as 
YouTube provide the opportunity to signal expertise through more 
detailed explanations, animation and high production quality.   

Commentors encounter signals of expertise or competence in terms 
of acknowledgement, challenge and correction. This finding sug-
gests that, although communication ability was the most frequently 
coded expertise cue, the challenges to expertise were equally 
strong.  

Box 2  

Case study: Andrew Huberman and perception of expertise  

 

Andrew Huberman is a neuroscientist from Stanford University 
and podcast host (“Huberman Lab”). A 3:14-minute YouTube vi-
deo of Huberman explaining his perspective on mRNA vaccines 
and mRNA research, posted in 2025, had just over 1,700 com-
ments. Many focused on questions of expertise. Some com-
ments aim to establish Huberman’s credibility by focusing on his 
professional status and academic qualifications:  

“He's a distinguished neuroscientist.”  

“He's won awards for his medical research.”  

However, comments also challenge this expertise:  

“No I don’t think he's tenured like he says, he's only an associate 
professor.”  

“My problem with him, is not his knowledge, but speaking about 
things outside his realm of expertise. If I want to know something 
about neurobiology or ophthalmology, I'll pay more attention 
maybe. Anything else, there are real experts in the field to listen 
to.”  

Discussions of expertise are also shaped by communication 
style and format:  

“He’s a great communicator, but to those of us who actually trust 
science, and can look deeper into what he’s saying, he’s a slick 
con artist pushing conspiracy theories.”  
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The challenges took several forms. Social media audiences ques-
tioned the accuracy of claims, criticised poor journalistic prac-
tices/communication ability, and linked expertise concerns to misin-
formation, perceptions of motives or failure to adhere to epistemic 
standards. One example of this is in the exchanges described in Box 
2, which focuses on a YouTube appearance by Andrew Huberman, 
a neuroscientist and podcast host. In this example, we do not aim to 
present Huberman as either trustworthy or untrustworthy, but rather 
use discussions of his status as a qualified neuroscientist at Stan-
ford University of Medicine discussing mRNA research to show how 
expertise is presented and contested in relation to other dimensions 
of trustworthiness. 

In some cases, commenters acknowledge and emphasise the ex-
pertise of scientists, and contrast it with that of others, discussing 
scientific topics:  

“Everybody here commenting, 'an actual expert' & 'pro-

fessional who knows what he's talking about' and such. 

Amazing how people will acknowledge that this guy 

knows what  he's  talking  about, but  then listen to igno-

rant politicians and certain advocacy groups who just 

misinterpret and manipulate information & data in  favo u r 

of their own opinions and  views!“   

(Comment, mRNA, YouTube) 

“… He is certainly quite knowledgeable, but he is prone to leaping 
to conclusions and making claims without proper evidence, so 
he probably defines himself better in the podcast bro space. 
That's his real claim to fame, his real profession.”  

Comments on this video are clearly shaped by pre-existing per-
ceptions of Huberman, debates around mRNA, and the pre-
sentational requirements of social media content.  



 

Public Trust in Science: Scientific Trustworthiness on Social Media 36 

“This  is super exciting. I am also a researcher in the 

HIV  space,  and this looks extremely promising.”   

 (Comment, mRNA, Reddit)   

“As a psychotherapist I agree with everything that Dr. 

Varma is saying.  I'm deeply concerned. ” 

(Comment, Digital mental health, YouTube) 

Expertise cues are accepted by commenters through an emphasis 
on their own expertise, establishing their competence to comment 
on, and amplify the value of, scientific findings – as in the quotes 
above. 

Commenters’ expertise and understanding were often criticised or 
questioned by other commenters in comments and replies to 
threads, particularly when they expressed differing opinions or per-
spectives:    

“So  in  other  words,  the  facts  went  over  your  head.“   

(mRNA, YouTube comment replying to another comment)  

“Literally  all  of  this  is  conspiracy  theory  and  conjec-

ture....This  is  antivaxxer  nonsense.“   

(mRNA, YouTube comment replying to another comment)    
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This wouldn't be a preventive vaccine, but used if you 

actually *have* cancer to help treat it. For f sakes listen 

to the video before you open your mouth.  

(Comment, mRNA, YouTube) 

Expertise does not establish trustworthiness on its own and re-
lies on other dimensions of trust. Demonstrated expertise is fre-
quently negotiated rather than accepted, with commenters chal-
lenging perceived misinformation or highlighting occasions when 
scientists are perceived as overclaiming, speaking outside their field 
or being influenced by money. These challenges often overlap with 
integrity, transparency and exposure to misinformation.   

Integrity   

Integrity refers to the extent to which scientists and institutions are 
perceived as honest, independent and guided by appropriate ethi-
cal and professional standards. As highlighted in the Landscape 
Mapping (Coringrato et al. 2026), integrity is closely associated with 
perceptions of morality, justice and adherence to accepted norms 
of scientific conduct in the trustworthiness literature. 

The relationship between integrity and these scientific virtues is re-
flected in the sample of online interactions examined. Reactions to 
scientific work were not limited to whether scientific claims ap-
peared accurate, but also concerned whether the actors communi-
cating those claims were seen as transparent, independent, meth-
odologically careful and accountable.  

A central pattern in the sample is the distinction between methodo-
logical and motivational integrity. Methodological integrity describes 
disclosures regarding the research process and findings, while mo-
tivational integrity describes disclosures regarding an individual’s 
motivation for pursuing the research in question.  

Across the sample, scientists and institutions tend to signal integrity 
through methodological narration. This signalling includes an in-
depth description of research processes, the citation of authoritative 
sources and implicit reference to institutional oversight. This infor-
mation also typically includes references to studies, clinical trial 
phases, validation, citations, statistical confidence and uncertainty. 
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There is significant overlap between methodological integrity cues 
and other dimensions, such as Transparency. 

Social media audiences recognise these signals of methodological 
integrity in some cases. Positive reactions include comments that 
praise careful explanation, acknowledge the use of reputable 
sources or cite trusted institutions and platforms as markers of cred-
ibility. In these instances, integrity is understood in epistemic terms: 
as evidence that the science has been conducted and communi-
cated carefully, and as closely linked to questions of expertise and 
transparency. However, such positive cues are often relatively thin 
and depend on audiences already trusting the institution, plat-
form or communicator in question. References to a reputable jour-
nal, university, NASA or the Intergovernmental Panel on Climate 
Change (IPCC) can strengthen perceived integrity, but only where 
those affiliations are themselves viewed as credible – reflecting a 
close connection between questions of integrity and those of ex-
pertise.  

Some comments accept integrity claims by acknowledging robust 
methods, careful sourcing or reputable institutions, including com-
ments praising sources or recognising careful scientific methods. In 
contrast, challenges appear when commenters question whether 
results are exaggerated or if claims are based on selective report-
ing. Here, the perceived tone and approach of scientists was also 
highlighted, as in the extracts below, emphasising perceived scien-
tific pomposity and arrogance, notably in the more controversial do-
mains – mRNA and climate and health:   

“Oh yes, could you be a little more  objective  regard-

ing  mRNA based  vaccines and less of a cheerleader ”  

(Comment, mRNA, YouTube)   
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“… As a Scientist you should welcome  challenge  as use 

or as an opportunity to share your thoughts hypothesis 

and studies.  Instead,  you attack and belittle  arguments 

that had nothing to do with the questions. ”   

(Comment, Climate and Health, YouTube)  

Commentators also use ridicule focused on the probity of scientists 
or institutions themselves, with terms such as ‘hack’, ‘scam’ or ‘mad 
scientist’ used to delegitimise a scientist or institution without di-
rectly engaging with the evidence.   

At the same time, social media users’ evaluations of integrity often 
shift the question from how evidence was produced to why it was 
produced, who benefits from it and whether the actors involved are 
independent of financial, political or institutional pressures. The key 
gap in our sample was that scientists often demonstrate methodo-
logical integrity, while audiences ask for clearer evidence of motiva-
tional integrity, including independence from financial or political in-
fluence. Perceptions of conflict of interest include concerns about 
pharmaceutical companies, fossil fuel interests and corporate fund-
ing, but also extend to grant seeking, commercial science media 
and the political use of scientific research.  

In contrast, scientists less frequently make explicit the information 
about their sources of funding or affiliations. In mRNA and vaccine 
discussions, integrity concerns are often directed at pharmaceutical 
profit, safety data, trial processes, access to treatment and the per-
ceived influence of companies on research and public communica-
tion. Here, scepticism is less often focused on an individual scientist 
than on the wider biomedical system, including firms, regulators and 
public health institutions. In climate and health discussions, con-
cerns are more likely to centre on fossil fuel interests, organised 
public misdirection and the politicisation of evidence, even as these 
discussions also contain some of the clearest signals of methodo-
logical integrity through references to confidence levels, institutional 
reports and evidence-based rebuttal. In CRISPR and genetics, in-
tegrity broadens further to include questions of governance, over-
sight, irreversibility and who has the authority to decide whether 
powerful technologies should be used at all. In mental health and AI, 
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concerns more often focus on the commercialisation of scientific 
identity itself.  

Finally, some potentially important integrity signals appear only 
rarely. Explicit signalling of independence is uncommon: scientists 
seldom state directly that they are free from political or financial in-
fluence, disclose funding in a way that addresses likely audi-
ence concerns, or distinguish their work clearly from lobbying or 
commercial pressure. Similarly, explicit discussion of ethical con-
cerns as an integrity cue appears infrequently.  

On the audience side, positive recognition of independence is also 
rare.  Even when audiences express trust, they do not often frame it 
in terms of a scientist’s demonstrated independence. Positive trust 
is more likely to be associated with careful methods, reputable affili-
ations, transparent sourcing or familiar platforms. This association 
reinforces the wider pattern: independence is rarely named as a 
positive cue, even though its perceived absence is a major source 
of distrust. Overall, social media audiences often evaluated integrity 
through a more explicitly motivational lens. 

Benevolence   

Benevolence captures the extent to which science is presented by 
scientists and perceived by social media users as socially beneficial. 
In the landscape literature review, benevolence is closely associated 
with perception of scientists’ and institutions’ motivations, including 
when they appear to care about people’s needs, act in the public in-
terest and align their work with broader social good.  

Across the online environments examined in this study, benevo-
lence cues appeared through several communicative practices: ref-
erences to the social impact of research, expressions of concern or 
warmth, advocacy-oriented communication and statements that 
positioned science as a means of addressing societal challenges. 
These findings are consistent with experimental work showing that 
when scientists emphasise prosocial motives (e.g. protecting the 
environment, improving livelihoods or addressing collective chal-
lenges), audiences are more likely to attribute benevolence, integrity 
and trustworthiness, even when perceived competence is held con-
stant. More detail is provided in the literature review (Coringrato et 
al. 2026).  

However, in our sample, explicit disclosure of personal values was 
relatively uncommon. Scientists on YouTube and Reddit rarely fore-
ground political or social values when discussing their research. 
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One exception is Katharine Hayhoe, the climate scientist, who, in 
her Reddit AMA, explicitly referenced her motivation to address cli-
mate change and communicate its relevance to people’s lives. Error! 
Reference source not found. presents this example in more detail, 
together with some reactions and interactions.  

More often, scientists discussed the impact of their work rather than 
the values or motivations underpinning it. This distinction is im-
plicit but important: benevolence was typically conveyed not as a 
personal moral orientation, but through the prospect of scientific 
progress and its potential benefits to societal well-being. Comment-
ers commonly respond positively to benevolence signals through 
expressions of hope and excitement, especially where they align 
with personal experiences of illness, exclusion, or unmet need.  This 
finding partly aligns with the literature but also adds nuance. Hen-

driks, Kienhues and Bromme (2016) found that when scientists them-
selves address the ethical implications of their work, audiences are 
more likely to attribute benevolence and integrity to them.  

As personal value disclosures by scientists in the posts analysed on 
YouTube and Reddit are relatively rare, there is little evidence on 
whether these are received positively or negatively. Relatability is 
important for some commenters, who respond positively when sci-
entists appear personally invested, emotionally accessible or con-
nected to everyday concerns. However, these personal cues may 
not resolve deeper structural concerns. A scientist may be per-
ceived as caring or relatable, while science as a system may still be 
viewed as unequal, inaccessible or aligned with powerful inter-
ests. Moreover, some reactions do express some polarisation and 
scepticism towards political and social value statements, in which 
value statements are seen as confirming existing views on scientific 
integrity – one response to Katherine Hayhoe’s disclosure 
above reads: 

“Clearly Your [sic] a hack / troll and virtue  signalling  is 

your game. ”  

(Climate and Health, Reddit)  
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Overall, this indicates that benevolence cues do not operate in iso-
lation and are often shaped by wider judgements of integrity, institu-
tional trust and perceived political alignment.  

While some commenters accept science and scientists’ benevo-
lence, others challenge it, reframing it as propaganda or self-serv-
ing. This difference is especially visible in more polarised discus-
sions around mRNA, climate and health research. A recurring theme 
across the dataset is that benevolence is partly judged by distribu-
tional fairness. In discussions of mRNA and CRISPR, commenters 
question whether new treatments and technologies will be accessi-
ble to ordinary people or primarily benefit pharmaceutical compa-
nies, wealthy groups or other social elites. In climate and health dis-
cussions, benevolence is similarly assessed through a social justice 
lens, with attention to unequal responsibility for climate harms and 
unequal protection from their effects. In these cases, commenters 
do not necessarily reject the scientific work itself but rather, qualify 
its claimed social value by pointing to structural barriers such as in-
equality, profit motives and privilege.   

At other times, the motivations of scientists and scientific institutions 
are questioned more directly, with commenters invoking perceived 
past or present injustices associated with scientific practice. For ex-
ample, references to the COVID-19 pandemic or the Tuskegee 
Study, which observed the course of untreated syphilis in a sample 
of Black men who did not give informed consent or were offered 
any treatment, are used to challenge claims that science oper-
ates primarily in the public interest. Audiences do not assess current 
scientific communication in isolation, but through memories of pre-
vious harms, exclusions or perceived failures of accountability.  

In our sample, cues related to benevolence were more common on 
Reddit. Reddit threads are often not initiated or directed by identifia-
ble scientists or institutions. The discussions are more fragmented, 
typically involving back-and-forth challenges, corrections and rein-
terpretations by commenters. As a result, matters of social rather 
than personal concern appear at the forefront. Reddit commenters, 
therefore, focus on the social aspect of benevolence, rather than 
personal self-presentation. This observation connects to Momme et 
al.’s (2025) argument that participatory communication practices 
can strengthen perceptions of benevolence. Reddit Q&A or AMA 
formats offer opportunities for such participation, although they are 
usually time-limited and structured rather than fully open-ended. 
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Transparency    

Transparency captures the extent to which scientists and scientific 
institutions make the processes, limitations and values inherent to 
science visible to public audiences (Coringrato et al. 2026). Trans-
parency cues are understood as signals of openness about scien-
tific procedures, evidence, uncertainty, values and limitations (Cor-
ingrato et al. 2026). They therefore constitute a distinct dimension 
of scientific trustworthiness, while also overlapping with integrity 
and expertise. 

Included in the transparency dimension are discussions of account-
ability, in which scientists go beyond describing uncertainties to ad-
mit mistakes that have occurred or to highlight procedural pro-
cesses, thereby ensuring accountability. Additionally, transpar-
ency includes scientists’ acknowledgement of value-driven deci-
sion-making, as well as public reactions to assumed or perceived 
motivating reasons underlying research practice.   

Components of transparency can be distinguished into two forms: 
the concept of ‘epistemic’ transparency, introduced in the literature 
review (Coringrato et al. 2026), refers to the ‘neutral’ variation of 
transparency cues. Elements of epistemic transparency, as identi-
fied in both the literature review and social media analysis, include 
procedural openness and contextual information. As such, it con-
nects to demonstrations of methodological integrity described 
above. These demonstrations include, for example, explanations of 
how mRNA vaccines are developed, how long vaccine research can 
take or how evidence is gathered and interpreted.  

When sharing information with audiences, scientists can go beyond 
epistemic transparency by describing uncertainty, admitting mis-
takes and discussing processes that ensure accountability. While 
the literature (Coringrato et al. 2026) indicates that transparency 
signals in online environments are comparatively rare, they ap-
peared regularly in our qualitative analysis. However, this is true only 
for specific aspects of the transparency dimension.  

Specifically, epistemic transparency features prominently in the 
qualitative data. In examined online interactions, scientists fre-
quently disclosed detailed information and interpretations of their 
research findings or expertise domains. The depth and communica-
tion style of such transparent information varied. For example, some 
demonstrations of epistemic transparency describe the 
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scientific process but do not make statements on the given 
strengths or weaknesses of a finding:   

“Whatever method you use, this takes years of work "  

(mRNA, YouTube)  

Epistemic transparency cues overlap with other dimensions of trust-
worthiness, including integrity and expertise. For example, sharing 
sources and providing in-depth contextual information can fulfil sev-
eral functions. These practices may signal epistemic transparency 
by showing how claims are supported. They may also signal integ-
rity by demonstrating good scientific practice and expertise, as well 
as familiarity with relevant scientific content. In Table 3 below, we 
describe the function of specific epistemic transparency signals and 
how they overlap with other dimensions of trustworthiness.  

Table 3  

Functions of epistemic transparency signals  

 

Transparency 
signal 

Function Overlap  

Sharing a 
reference 

Assurance of good scientific 
practice by signposting 
established scientific 
authorities and publications. 

Integrity 

 Providing further context 
and material for individual 
self-study of audiences. 

Responsiveness 

 Giving credit by sharing the 
original sources of 
knowledge. 

Integrity  

Detailed 
explanation of 
scientific 
information 

Demonstrating deep 
familiarity with a scientific 
subject matter.  

Expertise 
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Transparency, as the acknowledgement of uncertainty, values or ac-
countability, was less frequently observed in our data sample. Where 
scientists were explicit about such information, reactions varied. We 
found that transparency about uncertainty is a double-edged signal of 
trustworthiness. For some, it signals honesty, humility and open-
ness. Commenters accept that scientific knowledge is incomplete, 
acknowledge that this is part of the scientific process, and argue that 
this should lead to more research. As one comment put it:   

“Banning mRNA research is insane;  it’s  throwing the baby 

out with the bathwater. We should be doubling the re-

search to sharpen the tool.”   

(Comment, CRISPR, YouTube)  

For others, expressions of uncertainty and the limits of research can 
reinforce suspicion or be used to question whether scientists are over-
stating what is known. This observation suggests that responses to 
uncertainty are shaped by prior attitudes toward a scientific field or 
technology, particularly in contested areas such as mRNA vaccina-
tion. Such scepticism co-occurs with expressions of distrust, notably 
in the institutions responsible for conducting and regulating research.  

“People  are tired of seeing the medical community make 

such broad inaccurate statements. Can mRNA  vaccines 

be produced safely and effectively? Probably.. have 

they?... NO […] The more vaccines you have had the more 

likely death would occur. […] Scale that to the world and 

the covid shot becomes the biggest vaccine killer of all 

time... do w e know why this specific mRNA vaccine is so 

bad? No... could it be due to MRNA technology... Un-

known... and that's  a massive problem.”  

(Comment, mRNA, YouTube) 
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Accountability, specifically as a dimension of transparency, is not 
mentioned frequently by scientists, nor is it frequently mentioned 
in social media user reactions. This is most prominently evident in 
relation to AI in mental health therapy and prospective accountabil-
ity, rather than admission of errors in scientific findings or practice.   

We found differences in how transparency was signalled across 
platforms. On Reddit, transparency is most commonly communi-
cated through longer, text-based exchanges between users. Both 
verified scientists, i.e. scientists hosting AMA’s, and Redditors identi-
fying themselves as researchers frequently share links and sources 
in their responses, thereby making supporting evidence and back-
ground information directly available.  

On YouTube, scientists and communicators draw on the medium’s 
longer-form nature to explain scientific findings and processes in 
greater detail, for example, by outlining how mRNA works in the hu-
man body. This allows for more extensive communication of rele-
vant information and reduces reliance on external sources alone. 
Even so, researchers and communicators often explicitly refer to 
papers and other sources in their explanations.  

Responsiveness   

Responsiveness was comparatively uncommon in our sample and 
was demonstrated in two main ways: first, through the behaviour of 
individual researchers who responded to questions, concerns or 
criticism; and second, through the ability of a discipline or domain of 
research to respond to the needs, interests and experiences of 
wider social groups. At a macro level, researchers highlight the im-
portance of societal dialogue and decision-making around the use 
of CRISPR technologies or digital mental health. For example, one 
comment in relation to CRISPR argued that:  

“… progress  in the field of science and technology is in-

evitable. As a society, our goal should be to foster open 

dialogue, robust ethical frameworks, and transparent 

regulations that ensure the responsible use of these 

technologies .”  

(Comment, CRISPR, Reddit)  
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There is, however, little practical evidence of how responsiveness 
occurs. One climate and health researcher, for example, referenced 
conducting workshops or interviews within the context of social sci-
ence research. However, despite substantial effort in public engage-
ment and dialogue on climate science, mental health research 
and gene editing, we found no cases in which researchers refer-
enced these efforts. While the sample is too small to draw any ro-
bust conclusions, this does point to the limited traction or aware-
ness of formal public dialogue activities among scientists.    

A further, practical demonstration of responsiveness is how scien-
tists engage online, notably when researchers respond to com-
ments on YouTube or in X or Reddit threads. Such active engage-
ment is rare in this sample, not least because, in many cases, we 
found that comments are turned off on videos or that communica-
tion focuses on posting without continuing engagement or interac-
tion. When it does occur, it can be a valuable experience for re-
searchers that signals their engagement with the audience:  

“This is a perspective that I hadn't really considered until 

I read your comment. ”   

(Scientist, Climate and Health, Reddit)   

(Un)willingness to engage, particularly turning off comments, is 
flagged by some commenters. In comments and online conversa-
tions, openness and responsiveness are often highlighted in terms 
of research’s responsiveness to genuine human needs and seen as 
constrained by the perceived distance of scientists from the ‘real 
world’ and their capture by vested interests. The latter is particu-
larly evident in the cases of mRNA and climate and health research. 
Importantly, the mechanism of disabling engagement can vary be-
tween platforms, e.g. YouTube allows for disabling comments alto-
gether, while Reddit and BlueSky tend to shape engagement 
through moderation and community norms. 

Explicit discussions of the responsiveness of science and scientists 
are rare among online audiences, as is the case among presenting 
scientists. However, there are instances in which the audience itself 
is critical of engagement practices and questions the need for co-
creation and responsiveness. The comment below exemplifies this 
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attitude, which regards responsive practices as an unnecessary hin-
drance to scientific progress.    

“It’s  foot dragging while we engage the hoi polloi  in an 

attempt to  get public consent”   

(CRISPR, Reddit)   

Perceptions of responsiveness also include the extent to which sci-
entists are seen as willing to listen to and engage with alternative 
scientific viewpoints. This intersects with perceptions of integrity 
and transparency and reflects the view that societal dialogue is not 
only about questions of values and interests, but also about bodies 
of knowledge or evidence that are not being listened to (especially 
marginal positions related to vaccination and climate change).    

Mediating  factors    

Online discussions are not isolated environments but are 
shaped by the nature of social media platforms and the existing de-
bates and conversations within which they are embedded. Domains 
such as mRNA vaccines, climate change and digital mental health 
are particularly affected by this dynamic because they sit at the in-
tersection of science, policy, lived experience and contested public 
narratives. It can therefore be hard to determine to what extent re-
actions are shaped by broader political discourse rather than the 
specific content of an individual video or post. As mentioned above, 
the fact that few commenters explicitly refer to a change in their 
own opinion in response to the presentation of scientific information 
suggests that at least some online reactions reflect previously held 
opinions, shaped by political or social priors.   

Platform characteristics and governance are also important mediat-
ing factors. Reddit, BlueSky, X and YouTube structure interaction dif-
ferently, and these differences shape how trustworthiness is sig-
nalled, interpreted and challenged. Reddit tends to enable longer, 
more argumentative exchanges in which users can elaborate on cri-
tiques, share sources and develop extended discussions of evi-
dence, institutions and incentives. YouTube, by contrast, combines 
the direct performance of scientific communication with large, often 
more immediate comment environments, where responses are 
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shaped by the audiovisual style of the content, affective reactions to 
presenters and shorter-form judgements. Platform characteristics 
do not determine audience responses, but they influence the condi-
tions under which public trust and distrust become visible. They 
shape how responses are expressed and how easily they can be 
contested or reinforced.  

The following section considers how platform characteristics 
shaped the trust dynamics observed in the sample. It examines how 
different online environments influenced both the signalling of trust-
worthiness by scientists and institutions, and how social media au-
diences received these signals. 

X (formerly Twitter)    

Communication on X is conducted through individual or institution-
controlled accounts. X is structured largely as a one-to-many com-
munication platform. Although users can reply and interact with 
posts, communication typically begins as a broadcast from an indi-
vidual or institutional account to a potentially large, dispersed audi-
ence. Communication is primarily through short posts or post 
threads. Communicators on the platform can also direct their audi-
ence to additional text and non-text communication via links, 
screenshots or embedded videos.    

Users on the platform receive communications from users they fol-
low or the wider platform via the “for you page”. The posts that ap-
pear are determined by the X algorithm, which thus plays an im-
portant role in shaping what users see. Users can engage with 
these posts by liking, retweeting (sharing), quote-tweeting (sharing 
with additional input) and replying.   

The platform contains a high number of ‘bots’, or computer-gener-
ated users, accounting for up to 20% of users. It has recently also 
faced controversy following its change of ownership and ethos, 
leading to an exodus of scientists and other concerned users (Ng & 
Carley 2025).  

These characteristics influence how trustworthiness dynamics op-
erate on the platform. First, scientists signal trustworthiness primar-
ily through epistemic transparency, responsiveness and benevo-
lence. Second, the commenters’ distrust of science on the platform 
appears qualitatively different from that of other platforms in our re-
search. While the other platforms also contain commenter distrust 
due to well-known social discourse such as ‘anti-vaxxers’ or ‘big 
pharma’, our X analysis reveals exposure to more fringe 
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misinformation, conspiracy theories and alternative paradigms. This 
finding highlights the existence of echo chambers within the plat-
form that pose deeper challenges for policymakers and science 
communication.  

Reddit     

Scientists rarely make formal or structured interventions in research 
on Reddit, except for real-time Q&A sessions. The most common 
way to present scientific findings on the platform is for users to 
share stories, such as scientific articles or science journalism 
pieces, and ask for the opinions of fellow Redditors.    

As a result, matters of social rather than personal concern come to 
the forefront.  

As Reddit operates through specific interest groups, ‘subreddit’ au-
diences are often highly specialised or ‘homogeneous’. One Reddit 
group might be focused on individuals interested in a particular sci-
entific topic, while another is focused on science more broadly. This 
specificity is reflected in the individuals’ specific reactions to the 
content in question. For example, a forum for LGBTBQA+ individuals 
discussing the prospect of an mRNA vaccine for HIV focused on the 
potential benefits to their community, while also focusing on the im-
pact it might have on health inequalities (in a specifically North 
American context). Subreddits have specific moderation and post-
ing rules. R/science, for example, imposes strict posting and com-
menting rules, including requirements that submissions link to peer-
reviewed research, restrictions on anecdotal claims and active mod-
eration of comments perceived as speculative, non-evidence-
based or uncivil. These rules are designed to promote high-quality 
discussion and reduce misinformation, but they also shape which 
trustworthiness signals are visible.  

Reddit conversations also often evolve into ‘sub-threads’, i.e. where 
one reaction evolves into a separate sub-discussion between red-
ditors that can stray significantly from the main topic of conversa-
tion. Discussions are usually more fragmented, typically involving 
back-and-forth challenges, corrections and reinterpretations by 
commenters. . Reddit threads (particularly on subreddits such as 
r/science) are often monitored by moderators, who can remove 
posts that violate the agreed-upon discussion rules of the thread 
group.   



 

Public Trust in Science: Scientific Trustworthiness on Social Media 51 

YouTube  

YouTube is well-suited for examining science communication styles 
and audience responses. Communication is usually through chan-
nels and communicators with established audiences. The dis-
tinct video- and audio characteristics of YouTube are significant, as 
audiences do react to the audio-visual components of the presenta-
tion of scientific findings. This includes reactions to the visualisation 
of scientific findings, as well as more personalised, targeted reac-
tions to the presentations and scientists. Several reactions in our 
data sample focused on the manner of speaking and presentation 
of scientists, which shape how benevolence is perceived, as audi-
ences may infer whether a scientist cares or their commitment to 
social benefit from the communicator’s reputation and communica-
tion style, even where motivations are not explicitly stated.   

A distinctive feature of YouTube for how scientists communicate – 
particularly in terms of demonstrating an openness to dialogue – is 
the ability to disable comments, precluding any form of interaction.  

Bluesky  

Communication on Bluesky in our sample is generally directly from 
scientists and institutions themselves. Our analysis of Bluesky posts 
mostly aligned with the observation that many researchers are mov-
ing away from X to Bluesky (Kupferschmidt 2024; Shiffman & 
Wester 2025). Engagement on Bluesky is very low compared to the 
other platforms analysed, and most comments analysed were either 
further explanations from the authors themselves, or positive, con-
gratulatory messages and questions about the research from other 
researchers. One reason for lower engagement may be the relative 
recency of BlueSky (launched in 2019) compared to the other plat-
forms (X/Twitter: 2006; YouTube: 2005; and Reddit: 2005).  

Other factors  

Political affiliation and wider perceptions of governance mediate 
trust responses. Across platforms and domains, commenters often 
interpreted scientific communication through existing views about 
government, regulation, public institutions and, at times, party poli-
tics. This was especially evident where scientific claims 
were closely associated with public policy, as in discussions of vac-
cines, climate and health, or health-related technologies. Communi-
cation between commenters and in direct reaction to information 
presented at times explicitly referred to specific public figures, 
party positions or government actions.   
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Geographical context further shapes how scientific communication is 
interpreted. Commenters sometimes framed their responses in relation 
to national health systems, regulatory environments or local political 
conditions. Particularly prominent in our data sample were concerns 
about healthcare access in the United States. This influenced how bio-
medical innovation was perceived, for example, with some users 
questioning whether scientific advances would benefit ‘ordinary peo-
ple’ in practice. This indicates that perceptions of trustworthiness are 
mediated by local (institutional) experiences and assumptions about 
how science operates in different political and social settings. It is im-
portant to note that this also reflects a potential overrepresentation of 
American and Western audiences in our sample.    

The communicator's presentational style, particularly on YouTube, is 
another mediating factor. Tone, appearance, delivery style and per-
ceived personality were all, at times, mentioned in audience reac-
tions. Commenters responded not only to what was said, but to how 
it was said and by whom. However, these impressions are difficult to 
disentangle from prior attitudes about the topic itself. Reactions to 
personal appearances were found infrequently, and there was no 
discernible pattern in the reactions to male and female communica-
tors. However, this refers strictly to appearances, as sexist com-
ments about the communicator’s gender were found in our sample 
data. This absence of discernible patterns of gendered or sexist 
commentary on researchers’ appearances should be regarded as 
specific to the sample of online data examined here.  

Misinformation and prior exposure to misleading narratives are also 
significant mediating influences. Across several domains, especially 
mRNA vaccines and climate change, comments reflected the influ-
ence of wider misinformation ecosystems, including selective fram-
ings, conspiratorial insinuation and narratives of institutional manipula-
tion. In many instances, distrust did not originate in response to the 
specific communication under review but was brought into the discus-
sion from broader online discourses. This is important because it 
means that scientific communication often enters an already crowded 
interpretive environment, where competing explanations, alternative 
authorities and sceptical narratives are readily available.  

Religiosity, general scepticism towards science and personal values 
also shape audience responses. In some comments, religious be-
liefs informed how scientific claims were interpreted, particularly 
when topics touched on human intervention, moral boundaries or 
the legitimacy of expert authority.   
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Discussion   

In this exploratory research, we aimed to address three research 
questions: 

1. Is it possible to observe and distinguish trust (and distrust) in 
online interactions across micro-, meso- and macro- levels?   

2. What do scientists and scientific institutions do online to es-
tablish themselves as trustworthy?   

3. How, if at all, do the things scientists/institutions do in Ques-
tion 2 contribute to the formation, reinforcement or erosion of 
trust in scientists?  

Findings relate to the quantity, content, and balance between the di-
mensions of trustworthiness identified in the analytic framework, as 
well as to the nature of social media platforms as venues for science 
communication.  

Overall, the qualitative analysis suggests that it is possible to ob-
serve both trust and distrust in online interactions, and to distinguish 
the level at which they are directed. In our sample, direct trust is ex-
pressed generically or is often implicit, while distrust is often more 
explicitly articulated and addresses meso-level concerns (e.g. fund-
ing, regulation and perceived institutional capture). However, it does 
appear at the micro level (questioning expertise or individual mo-
tives) and at the macro level (questioning the reliability or self-cor-
recting nature of science). These findings are exploratory but sug-
gest that level-specific trust judgements can indeed be identi-
fied and analysed in naturally occurring online talk.  

Social media posts from scientists and scientific institutions most of-
ten signal competence/expertise (e.g. credentials, institutional affili-
ation and authoritative explanations), with markedly fewer posts sig-
nalling integrity, transparency, or responsiveness. The engagement 
analysis suggests that audiences often react strongly to integrity, 
transparency, and benevolence-related content. However, engage-
ment should be interpreted as attention rather than a direct measure 
of trust.   

Qualitatively, expertise is demonstrated through performance and 
reputational borrowing from journals or institutional affiliations; 
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integrity through methodological narration and references to epis-
temic norms; benevolence through prosocial framings and claims 
about benefit; transparency through explaining mechanisms, shar-
ing sources, and acknowledging uncertainty; and responsiveness 
through engagement behaviours (e.g. replying, inviting questions) 
and references to dialogue or public participation. Across these five 
dimensions of trustworthiness, our findings confirm and extend the 
literature analysed in the first part of this project.   

In relation to expertise, the predominance of expertise cues in our 
study mirrors the findings of prior research (Schröder & Guenther 
2025). In addition, the importance of communicative competence in 
how commenters in our analysis respond to scientific posts on 
YouTube reinforces recommendations related to the role of clear, 
accessible explanations in demonstrating trustworthiness (Aspen 
Institute 2024).   

In our analysis, signals of benevolence were the next most com-
mon, again reflecting prior analyses of trustworthiness cues (Schrö-
der et al. 2025). However, whereas existing research links benevo-
lence cues to greater trust (Benson-Greenwald et al. 
2023; Hautea et al. 2024), the responses from audiences in our re-
search emphasise that personal or institutional expressions of be-
nevolence are interpreted in the context of the wider social, eco-
nomic and political motivations and constraints associated with re-
search.   

Integrity cues were less prominent in our findings than in prior re-
search on trustworthiness cues (Schröder & Guenther 2025). How-
ever, integrity considerations do seem to be an important driver of 
attention, and were articulated through active critique and evalua-
tion, rather than passive dismissal. The content and tone of com-
ments echo the findings in the wider literature, particularly in discus-
sions of perceived conflicts of interest and independence (Cloud 
2020; Gundersen et al. 2022).  

Our findings add to existing findings on the ambivalence of trans-
parency cues, and the potential of methodological openness and 
acknowledgement of uncertainty to both enhance perceived trust-
worthiness (Altenmüller et al. 2021; Howe et al. 2019) and reduce 
it (Kreps & Kriner 2020).   

The final demonstration of trustworthiness suggested in the litera-
ture is that of responsiveness and dialogue, in the form of humility, 
active listening and engagement with public hopes and 
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concerns (Reif et al. 2025; Rios et al. 2025). Dialogic approaches 
can reinforce the perception that experts are listening partners, ra-
ther than distant authorities (Aspen Institute 2024). In our sample, 
direct demonstrations of this are rare, and efforts to respond to pub-
lic concern are rarely mentioned or discussed by scientists or com-
menters. As such, it remains unclear how these efforts contribute to 
the perceived trustworthiness of science in practice.  

Across the five dimensions, however, our analysis shows the im-
portance of context and the need to consider how scien-
tists demonstrate trustworthiness alongside how members of the 
public place trust. How audiences interpret and evaluate trustwor-
thiness cues in comment threads shows that the same signals in-
tended to demonstrate trustworthiness are endorsed by some audi-
ences (supporting trust) and contested or reframed by others (con-
tributing to distrust), depending on prior beliefs and the degree of 
contestation in the topic area. Institutional affiliation can legitimise 
authority for some audiences but be read by others as elitism or 
perceived as capture by institutional networks or incentives; trans-
parency about uncertainty can signal honesty to some but be used 
to argue that science is unreliable to others; benevolence cues can 
build trust in individual communicators while leaving institutional or 
system-level concerns unresolved; and limited responsiveness can 
be taken as distance or unwillingness to engage.  

The overview document (Milne et al. 2026) provides further recom-
mendations for scientists and institutions seeking to demonstrate 
the trustworthiness of science. These recommendations emphasise 
the need for science communication on social media to consider 
the range of dimensions introduced in the conceptual framework. 
However, they also highlight key points about the role of social me-
dia in science communication. We draw out these points here. 

Based on our findings, we recommend that institutions consider 
how to support scientists in actively engaging with audiences about 
their content, both online and offline. The lack of active interaction 
among scientists, institutions and public audiences in online spaces 
limits researchers’ ability to demonstrate responsiveness. It may 
contribute to a return to one-way approaches to science communi-
cation. However, the nature of social media and competing pres-
sures on researchers’ time mean that developing responsive, active 
listening in online and offline settings will require institutional sup-
port, including recognition of the time required, training and 
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potentially changes in institutional social media policies to support 
and protect researchers as they engage online.   

In addition, we draw on the characteristics of platforms described 
here to emphasise that scientists and institutions should consider 
how different online and offline settings enable different forms of in-
teraction with the public and differing dimensions of trustworthiness 
to be demonstrated. 

Finally, we suggest that scientists and institutions should account 
for the changing role of social media in shaping how scientific trust-
worthiness is demonstrated and interpreted. The social media land-
scape described in this research is continuously evolving, in line 
with wider platform changes and changing user behaviour. For sci-
entists and institutions, the shifting nature of the social media envi-
ronment may mean creating new communities and spaces for en-
gagement, rather than relying on the capabilities of existing plat-
forms. 
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Annex 1: Conceptual f ramework  

Table A1  

A consolidated framework for the analysis of trust in science, with examples of relevant qualities associated with dimensions  across 

levels.  More detail on this framework is presented in the landscape review (Coringrato et al. 2026).  

 

Dimensions 

Expertise Benevolence Integrity Transparency Responsiveness 

Definition 

Being knowledgeable, 
possessing problem-
solving skills, and other 
competencies and 
qualifications 

Intentions and 
goodwill toward re-
search participants 
or society more 
broadly 

Reliability and ad-
herence to scien-
tific norms 

Communication 
and openness 
about the details 
of the scientific 
process 

Engagement with and 
response to wider soci-
ety 
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Micro 

(individual scien-
tists) 

Qualifications, affilia-
tion 

Positive intentions, 
warmth 

Participation in 
peer review, inde-
pendence 

Acknowledge un-
certainty, limits 

Participation in  

public engagement 

Meso 

(organisations, 

institutions, and 
governance) 

Reputation, history 
Sector (public/pri-
vate), past behav-
iour 

Safeguards, ethics 
review 

Openness about 
processes 

Inclusive decision-mak-
ing 

Macro 

(science as a sys-
tem) 

Standards of 
knowledge and meth-
ods 

Social purpose of  

science 

Self-correction, 
peer review 

Open science 

Democratic and inclu-
sive  

decision-making 
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Annex 2: Additional 

methodological d etails  

This Annex presents the relevant tables to provide additional context to the methodological details in the report. 

Table A2  

Dictionary for classifying trustworthiness domains given to the LLM  

 

Domain Definition for LLM 

Expertise Refers to being knowledgeable, possessing problem-solving skills, and other competencies and qualifica-
tions.  Evidence-based posts. Reference to qualifications, position, or expertise, individual or institutional 
reputation, history, adherence to methodological standards or reporting guidelines or link to others with 
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authority. Link to peer-reviewed research, data, methods and results. Explanations that demonstrate deep 
understanding. 

Benevolence Refers to the researchers’ intentions and goodwill toward research participants or society more broadly. 
Phrasing describing research being conducted for the public good, for the benefit of all, for public health, 
not for personal or private gain; acknowledging impacts on specific groups (patients, communities, partici-
pants), referencing lived experience or everyday implications expressing care for well-being, not only data 
quality, discussing burdens, risks, or trade-offs faced by participants; warm, human tone, referencing per-
sonal values about the value of science, resisting hype, correcting misunderstandings rather than amplify-
ing optimism; acknowledging dual-use risks or societal downsides; sharing personal motivations; everyday 
life references (fatigue, care responsibilities, etc.). 

 

Integrity 

  

Moderate reporting of analytical conclusions, using conclusions supported by statistical data, rigorous and 
reliable methods; participation in peer review; independence from political or financial influence, disclosure 
of funding sources, clear separation from lobbying and accountability to peer institutions; perceptions that 
the researcher is affiliated with an institution able to provide appropriate safeguards, such as ethics reviews, 
oversight mechanisms, and peer review; raising ethical questions; supporting safeguards, regulation, or 
oversight. 
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Transparency 

  

Open acknowledgement of limitations, errors, interests and procedures; presentations of results in accessi-
ble, plain-language explanations; reference to supporting materials, open science practices and ‘badges’, 
such as preregistering studies; self-criticism, expressing intentions for correction. 

  

Responsive-
ness 

  

Language indicating an openness to feedback and a willingness to listen to feedback and public sentiment; 
plain-language explanations, analogies, diagrams or threads aimed at non-experts; linking to accessible 
summaries, explainers or videos; direct replies to questions, critiques or misunderstandings; clarifying, re-
phrasing or expanding explanations when prompted; engaging in dialogue; adjusting tone or content in re-
sponse to current events or concerns. 
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Table A3  

 Detailed codebook for qualitative coding  

 

Code Memo 

Generic 
 

Generic > Generic expressions 
of trust 

General statements by the public indicating that they trust the scientist/institution in question, 
without justifying it through a specific trust cue.  

Generic > Generic expressions 
of distrust 

General statements by the public indicating that they distrust the scientist/institution in ques-
tion, without justifying it through a specific trust cue.  

Expertise 
 

Expertise > Signalling academic 
and professional qualifications 

Mentions of educational level, academic degree, institutional affiliation, discipline or area of 
expertise, professional position and past roles (including bottom thirds/screen titles).  

Expertise > Public perception of 
academic and professional qual-
ifications 

Acknowledging or referencing a scientist's educational level or academic degree; noting insti-
tutional affiliation as a marker of credibility; recognising discipline or area of expertise as rele-
vant to the topic at hand; treating professional position or past roles as indicators of authority. 

Expertise > Signalling recogni-
tion 

Mentions of awards, prizes and prominent endorsements. 

Expertise > Public perceptions 
of recognition 

Treating awards, prizes, or prominent endorsements as evidence of a scientist's standing or 
credibility. 
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Expertise > Public perceptions 
of communication ability 

Perceptions of a scientist being a good informant, expertly justifying information to non-ex-
perts, and addressing and clearing doubts 

Expertise > Public perceptions 
of intellectual impressiveness 

Producing striking results. 

Expertise > Criticism and cor-
rection 

Criticism of the scientist/result by others, and discussions of a lack of replication. 

Expertise > Public challenges to 
expertise 

Questioning whether a scientist is genuinely qualified or credible; dismissing credentials as 
insufficient, irrelevant, or inflated; challenging a scientist's right to speak on a topic outside 
their specific discipline and invoking alternative sources of authority. 

Benevolence 
 

Benevolence > Public percep-
tion of prosocial motivations 

Perceiving scientists as genuinely motivated by societal challenges such as environmental 
protection or improving livelihoods; viewing science as serving collective rather than private 
interests; sensing that researchers care about community well-being; feeling that scientific 
expertise is being directed toward public needs rather than operating in isolation from them. 

Benevolence > Scientist expres-
sion of prosocial motivations 

Emphasising concern for challenges such as protecting the environment or improving liveli-
hoods, portraying science as socially beneficial and communal; expressing care for commu-
nity well-being; framing expertise as responsive to public needs.  

Benevolence > Scientist engag-
ing in participatory practices 

Including the public in research; participation in citizen science; incorporating lived experi-
ence in research; co-designing communication with the public. 

Benevolence > Public engaging 
in participatory practices 

Expressing willingness or enthusiasm to contribute to research processes; reporting involve-
ment in citizen science initiatives; offering lived experience as a valid input to scientific in-
quiry; feeling included or consulted in how science is communicated or applied. 
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Benevolence > Public percep-
tions of current and past injus-
tice 

Perceptions of scientific institutions negatively impacting communities. 

Benevolence > Scientist advo-
cacy 

Participating in advocacy in one's work area (e.g. climate change). 

Benevolence > Public percep-
tions of relatability 

Viewing a scientist's sharing of personal experiences, motivations or emotions as humanising 
and relatable; perceiving self-disclosure as evidence of genuine care or investment in a topic; 
treating personal values or lived involvement as markers of authenticity. 

Benevolence > Scientist’s per-
sonal self-disclosure 

Scientists sharing experiences, motivations, emotions, personal values and involvement with 
topics. 

Integrity 
 

Integrity > Signalling adherence 
to epistemic standards 

Moderate reporting of analytical conclusions, using conclusions supported by statistical data, 
rigorous and reliable methods; participation in peer review. 

Integrity > Public perception of 
adherence to epistemic stand-
ards 

Perceiving scientists as measured and careful in how they report findings; viewing conclu-
sions as grounded in statistical evidence rather than speculation; regarding research methods 
as rigorous and reliable; seeing peer review as a meaningful check on quality and accuracy. 

Integrity > Claims of failure to 
adhere to good scientific prac-
tice 

Mentions (by the public or other researchers) of breaches of ethical research or a lack of 
methodological soundness. 

Integrity > Signalling independ-
ence 

Independence from political or financial influence, disclosure of funding sources, clear sepa-
ration from lobbying and accountability to peer institutions. 
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Integrity > Public perceptions of 
independence 

Viewing scientists as free from political or financial influences; perceiving a clear separation 
between scientific work and lobbying or advocacy, and seeing accountability to peer institu-
tions as evidence of independence from external pressures. 

Integrity > Public perceptions of 
conflict of interest 

Perceptions of political or financial influence, receiving corporate funding and selective re-
porting. 

Integrity > Perceptions of posi-
tive institutional reputation 

Perceptions that the researcher is affiliated with an institution able to provide appropriate 
safeguards, such as ethics reviews, oversight mechanisms and peer review. 

Integrity > Perceptions of nega-
tive institutional reputation 

Perceiving a researcher's institution as failing to provide adequate safeguards, oversight or 
accountability; viewing institutional ethics review or peer review processes as weak, compro-
mised or performative; associating an institution with past scandals, retractions or miscon-
duct.  

Transparency 
 

Transparency > Scientist epis-
temic transparency 

Scientists’ open acknowledgement of limitations, errors, interests and procedures; presenta-
tions of results in accessible, plain-language explanations; reference to supporting materials; 
open science practices and ‘badges’, such as preregistering studies. 

Transparency > Public percep-
tions of epistemic transparency 

Viewing a scientist's acknowledgement of limitations or errors as honest and credible; per-
ceiving plain-language explanations as evidence of genuine openness rather than obfusca-
tion; regarding references to supporting materials as enabling independent verification; treat-
ing open science practices as positive signals.  
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Transparency > Scientist values 
disclosure 

Disclosing the role of non-epistemic values (e.g. deciding acceptable thresholds of risk for 
vaccination programmes). 

Transparency > Public approval 
of values-driven decision-mak-
ing 

Recognising when a scientist makes explicit the role of non-epistemic values in decision-
making; perceiving disclosure of value judgements as honest and trustworthy; viewing the 
separation of factual findings from value-laden recommendations as a mark of integrity. 

Transparency > Public scepti-
cism toward values-driven deci-
sion-making  

Perceiving the disclosure of non-epistemic values, or the implication that decisions were 
value-laden, as evidence that science is driven by ideology or politics rather than evidence.  

Transparency > Scientist ac-
knowledging uncertainty 

Acknowledging the uncertainty of scientific conclusions, providing context and ‘bounds’ for 
uncertainty. 

Transparency > Public approval 
of uncertainty acknowledge-
ment 

Viewing a scientist's acknowledgement of uncertainty as a sign of honesty rather than weak-
ness. 

Transparency > Public scepti-
cism toward uncertainty 
acknowledgement 

Interpreting acknowledgement of uncertainty as evidence of insufficient knowledge; viewing 
hedged or bounded conclusions as evasive or indecisive; treating expressions of uncertainty 
as grounds for dismissing findings altogether.  

Transparency > Signalling ac-
countability 

Self-criticism, expressing intentions for correction. 

Transparency > Public approval 
of accountability 

Viewing self-criticism as evidence of intellectual honesty and good faith; perceiving ex-
pressed intentions for correction as reassuring rather than as admissions of failure; treating a 
willingness to revisit or revise findings as a marker of trustworthiness. 



 

Public Trust in Science: Scientific Trustworthiness on Social Media 72 

Transparency > Public scepti-
cism toward accountability 

Interpreting self-criticism as an admission of incompetence or unreliability; viewing correc-
tions as evidence that the original work was flawed and should not have been trusted. 

Dialogue 
 

Dialogue > Signalling openness Scientists expressing openness to feedback and willingness to listen. 

Dialogue > Public perceptions of 
openness 

Perceiving a scientist as genuinely willing to listen to feedback and engage with alternative 
viewpoints. 

Dialogue > Mentions of expert 
disagreement 

Discussions highlighting disagreements between multiple experts and attempts to address 
these. 

Rhetorical 
 

Rhetorical > Measured tone Scientists adopting a neutral, inclusive, option-oriented, ‘honest broker’ rhetorical style, re-
spectful disagreement and balanced enthusiasm. 

Rhetorical > Warm tone Scientists adopting a naturalistic, human-like delivery and balanced enthusiasm. 

Rhetorical > Elitist tone Scientists adopting a corrective or ‘epistocratic’ tone, haughty, potentially patronising or dis-
missive. 

Rhetorical > Adversarial tone Scientists adopting an aggressive communication style, incivility, exaggerated emotional or 
fear-based framing and one-sided or defensive framing. 

Mediating factors 
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Mediating factors > Public per-
ceptions of poor journalistic 
practice 

User statements calling out superficial coverage, hype, weak verification and failing to link to 
original studies.  

Mediating factors > Public expo-
sure to misinformation 

Statements highlighting exposure to misinformation or conspiracy theories. 

Mediating factors > User religi-
osity 

User mentions of their own religious values. 

Mediating factors > User political 
affiliation 

User mentions of their own political affiliation or values. 

Mediating factors > User confi-
dence in the scientific method 

Perceptions that science is generally rigorous, open to scrutiny, and ethical, holding a “positiv-
ist” outlook of science. 

Mediating factors > Platform 
characteristics 

User statements describing presentational style, either as glossy or amateur, for example, as-
sociated with video production. 

 

 



 

Public Trust in Science: Scientific Trustworthiness on Social Media 74 

Annex 3: 

Supplementary 

f igures  

Figure A1  

Engagement with X posts (all), by trustworthiness dimension  
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Figure A2  

Engagement with BlueSky posts (all), by trustworthiness dimension  

 

 

Figure A3   

Engagement with X posts (science), by trustworthiness dimension  
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Figure A4   

Engagement with BlueSky posts (Science only), by trustworthiness 

dimension  
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