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Abstract

Aim: This study aims to explore the role of the hashtag #EndoTwitter on the social media platform X by
examining its geographical distribution, user demographics, engagement patterns, and post sentiments.
With the increasing prevalence of endocrine and metabolic diseases, rapid knowledge exchange is essential.
#EndoTwitter provides a unique communication medium for healthcare professionals, researchers,
advocacy groups, journalists, and patients; however, its impact has not yet been systematically studied.
Methods: The Fedica research analytics tool was used to analyze X posts containing #EndoTwitter from
July 1, 2019, to July 1, 2023. Parameters assessed included post volume, impressions, sentiment, co-
occurring hashtags, and geolocation.

Results: A total of 58,392 posts with #EndoTwitter were retrieved from around 21,000 users, generating
46.9 million impressions. These posts originated mainly from the United States (N = 29,546, 50.6%),
followed by India (N = 6,567, 11.2%) and Mexico (N = 3,310, 5.7%). The top co-occurring hashtags included
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#MedTwitter, #Diabetes, and #NAFLD. Sentiment analysis revealed 16% positive sentiment, 8% negative,
and 76% neutral among all posts.

Conclusions: #EndoTwitter has the potential to foster evidence-based information sharing and inclusive
communities, making it a valuable tool for endocrinology advocacy and patient care. Future research should
explore specific post content to deepen insights into its impact.
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Introduction

The ‘hashtag’ feature of X, formerly recognized as Twitter, provides a mechanism for users to gather and
classify posts about specific topics, grouping them under an ‘umbrella’ denoted by a designated name. For
instance, the psychiatry-focused hashtag #PsychTwitter has generated over 125,000 posts from more than
40,000 users, accumulating nearly 500 million impressions and demonstrating the substantial reach
achievable within medical subspecialty communities [1]. Among 450 articles from nine journals, only four
journals had active Twitter accounts, yet most articles showed some Twitter activity; those with Twitter
mentions had significantly higher citation rates than those without [2]. Also, a recent systematic review of
18 studies found that Twitter-based health campaigns, most of which focused on preventive topics such as
cancer prevention, tobacco reduction, and breastfeeding, consistently increased user engagement and
public conversations, highlighting the platform’s effectiveness in raising health awareness [3].

In the field of endocrinology, the hashtag #EndoTwitter serves as a platform for diverse discussions
encompassing major endocrine conditions, including patients sharing their experiences or seeking
information, healthcare providers raising awareness or disseminating new research, research centers
discussing opportunities, conferences, and findings, as well as institutions engaging in marketing endeavors
for novel technologies or seeking collaborations, collectively contribute to the discourse within this
hashtag. However, to date, there have been no systematic studies evaluating the impact of #EndoTwitter on
the X user community, nor its potential for improving scientific communication and increasing engagement
in medical discussions.

In this study, we aim to assess the outreach achieved (defined as the act of engaging the X community,
measured by engagement metrics like the number of impressions and posts, which were used as the key
performance indicators) of endocrine-related posts using the hashtag #EndoTwitter.

Materials and methods

This cross-sectional hashtag analysis observes the growth of #£ndoTwitter over a four-year period, ranging
from July 1st 2019, to July 1st 2023. The analysis focused on understanding the main engaged audience
using #EndoTwitter on X. Other variables included geographical trends, social media engagement metrics,
sentiment, scientific discourse posts, reposts, and comments using #EndoTwitter.

Data extraction and analysis

The social media analytics tool, Fedica was used to analyze posts containing the #EndoTwitter hashtag. The
analyses retrieved multiple variables, including the total number of posts, reposts, the widest audience
reached, the number of likes, responses, quoted posts, and impressions, which refer to the number of times
a post appears on a user’s screen, regardless of whether it was clicked [4].

We examined all posts that included the #EndoTwitter hashtag, without imposing any restrictions
based on language, user countries, age, or gender. The data collected was then transferred to Microsoft
Excel for our final analysis. Our primary objective was to analyze trends observed on the X hashtag, which
means how effectively the content reached the broader community interested in X (in this case,
endocrinology). We measured this aspect by looking at the number of posts, reposts, likes, and overall
impressions.
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Additionally, our analysis encompassed other factors, such as identifying prominent influencers, post
languages, sentiment analysis, and geolocation trends. Data about the top influencer accounts was collected
by manually analyzing the top 10 influencer accounts. An influencer is defined as an individual or entity
with a significant online presence and large social media following, capable of shaping audience attitudes,
actions, and consumer choices due to their perceived expertise, credibility, or prominence in a specific field.
This analysis involved examining their account biographies and posts to determine the type of account
(personal or organizational) and to ascertain the associated genders and professions.

Further, Fedica was used to discern temporal trends regarding the fluctuation in the volume of posts
featuring the hashtag #EndoTwitter across various years.

Ethics

This research is not subject to ethical review as it solely utilizes publicly accessible data that already exists
and does not involve gathering new information from individuals. All data shared in this study are
anonymized, safeguarding identities, and no specific details about individual X users are disclosed within
the research findings.

Results
Global reach

Over a span of four years dedicated to this hashtag analysis, the #EndoTwitter movement witnessed the
dissemination of 58,392 posts, including 206,621 likes, and 1,826 mentions. These contributions were
shared by a diverse user base of approximately 21,000 individuals, resulting in a cumulative viewership of
46.9 million impressions.

The #EndoTwitter movement engaged participants from 148 countries and 1,785 cities. Leading the
discourse, the United States took the forefront with 29,546 posts, constituting 50.6% of the total. India
followed with 6,567 posts (11.2%), and Mexico contributed significantly with 3,310 posts (5.7%).
Noteworthy city-level contributions were observed in New York (USA), Jacksonville, and Houston. The
United Kingdom and Spain made notable contributions, each comprising 3.8% (2,241 posts) and 3.7%
(2,139 posts), respectively. Table 1 illustrates the top 10 countries with the highest number of posts
containing #EndoTwitter.

Table 1. Top 10 countries with the highest number of posts containing #EndoTwitter.

Sr.No Country Number of posts Percentage (%)
1 United States 29,546 50.6%
2 India 6,567 11.2%
3 Mexico 3,310 5.7%
4 United Kingdom 2,241 3.8%
5 Spain 2,139 3.7%
6 Saudi Arabia 1,262 22%
7 Canada 1,097 1.9%
8 Australia 914 1.6%
9 Colombia 793 1.4%
10 Ecuador 735 1.3%

The reach among Middle East and North Africa (MENA) countries

The distribution of posts featuring the #EndoTwitter hashtag in the MENA region reveals the following
statistics: Saudi Arabia led the discourse with 1,262 posts, constituting 2.2% of the total posts. Following
Saudi Arabia, Egypt contributed 242 posts, representing 0.4% of the overall posts, while the United Arab
Emirates ranked third with 194 posts, accounting for 0.3% of the total posts. In contrast, South Sudan
registered the least engagement, with just 3 posts, making up 0.005% of the entire dataset. Syria and
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Somalia followed with 7 and 9 posts, respectively, constituting 0.01% and 0.015% of all posts.
Consequently, South Sudan exhibited the lowest level of engagement with the #EndoTwitter hashtag among
Arab countries.

Sentiment analysis and top associated hashtags

Sentiment analysis was conducted on the pertinent posts disseminated during the study period using the
Fedica framework, revealing an average positivity score of 16%, an average negativity score of 8%, and
approximately 76% of the posts were classified as neutral in sentiment. The top co-occurring hashtags
alongside #EndoTwitter encompass #MedTwitter, #Diabetes, and #NAFLD. Figure 1 illustrates the
sentiment analysis of #EndoTwitter on X.

Sentiment Analysis of #Endotwitter on X

m Neutral = Positive = Negative

Figure 1. The sentiment analysis of #EndoTwitter on X.

Influencer trends

Following an extensive examination of the profiles of the foremost influencers within the #EndoTwitter
community, it was determined that among the top ten influencers, six belonged to personal accounts, with
an equitable representation of 50% males and 50% females. Notably, all male influencers were identified as
medical doctors, while one female influencer identified as a journalist, and the professions of two female
influencers were not discernible from their profiles. Additionally, one influencer account was associated
with a healthcare organization, and another was identified as a Twitter bot designed to facilitate thread
readability for readers. Furthermore, two influencer accounts were affiliated with medical journals located
within the United States.

Reach distribution

Individuals using #EndoTwitter with zero followers generated 648 posts. Those with fewer than 100
followers collectively generated 14,422 posts, while users with follower counts ranging from 100 to 1,000
contributed a cumulative total of 29,546 posts. Users possessing followers within the range of 1,000 to
10,000 collectively posted 8,653 times. For participants with follower counts spanning from 10,000 to
50,000, the collective count amounted to 3,700 posts. Remarkably, individuals boasting follower counts
surpassing 50,000 collectively published approximately 1,423 posts. Figure 2 illustrates the reach
distribution of #EndoTwitter on X.
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Reach Distribution of #Endotwitter on X
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Figure 2. The reach distribution of #EndoTwitter on X.
Activity timeline

Notably, the analysis revealed an increase in the frequency of the posts containing #EndoTwitter hashtag
over the years with a peak in frequency during the year 2022, where the recorded number of posts
amounted to 22,872. In the years 2020 and 2021, contributions were closely comparable, yielding post
counts of 11,743 and 11,831, respectively. A total of 9,133 posts were documented in 2023, while the least
substantial contribution was identified in the inaugural year of 2019, amounting to 2,813 posts. Figure 3
illustrates the activity timeline of #EndoTwitter on X.
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Figure 3. The activity timeline of #EndoTwitter on X.

Discussion

The hashtag #EndoTwitter is a widely used communication method on X utilized by users such as patients
to communicate regarding their health problems, inquiries, or any advice; by doctors to raise awareness,
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pursue connections, and involvement in research; by companies for marketing, and by conference
managers to connect all conference attendees. In this study, we analyze #EndoTwitter over a 4-year period.
The overall use of #EndoTwitter showed 58,392 posts generating more than 46 million impressions
globally. Overall, the USA had the greatest number of posts generated, while from the MENA region, Saudi
Arabia took the lead. In terms of the sentiments of the posts, most had neutral sentiments. This analysis
stands as the first in the literature on #EndoTwitter usage on X.

Our study shows the highest number of posts containing #EndoTwitter originated from the United
States followed by India and Mexico, respectively. This was similar to a study that was done to investigate
the usage of #Gltwitter, which showed that most of the hashtag users were Gastroenterology physicians
practicing in the USA, followed by the United Kingdom and Spain [5]. Likewise, another study examining the
impact of the #PCOSWeightLoss hashtag on the X platform found that the majority of posts originated from
the USA, followed by India [6]. This emphasizes the diversity of endocrine experiences in different countries
and the global engagement in health discussions. Access to the Internet could be a reason for the differences
in participation and engagement. The 2023 Statista reports showed that USA and India are among the top
three countries with the largest number of digital access while Mexico was among the top ten [7], the wide
use of X platform among these countries also contribute to the large number of posts obtained as in 2022 X
was one of the top social media applications in the USA with 33 million downloads while India and Mexico
showed a high number of active users as well same year [8].

Reach distribution

The posts containing this hashtag were seen to be distributed by users with different numbers of followers,
which indicates the diversity and equity in expressing opinions through X. The highest number of posts was
from users with followers between 100-1,000 followers, and this is maybe due to the fact that the average
number of followers for general X users is 707 [9]. Similar observations were made for the users of
#physiotherapy on X, where a majority of contributors had 100-1,000 followers, indicating broad
participation rather than just by high-profile influencers [10]. When it comes to hashtag usage, we saw
users with less than 100 followers participating in the hashtag discussion suggesting that irrespective of
follower count, the participation in conversations around the hashtag was seen, instead of it being mostly
used by influencers. Users with followers between 1,000-10,000 and between 10,000-50,000 contributed
21.2% to the hashtag which highlights the importance of the discussion with #EndoTwitter hashtag as
influencers usually lead to a high reach of the discussed topics, a study published in 2024 revealed that the
average engagement rate for Nano-Influencers (0-10K) and Micro-Influencers (10K-50K) 16.65% and
8.57% respectively [11]. Furthermore, recent studies showed that marketing by influencers has exceeded
the performance of revenue- boosting tools on social media like embedded advertisements, and this aligns
with our finding of the influencer’s role of the hashtag presence [12].

Contributors

The main contributors to the #EndoTwitter hashtag usage were healthcare workers, followed by people
who are working in art and culture, education, science and technology, and students. According to
Nakagawa et al. [13], 6,399,146 posts on Twitter originated from 39,084 US physician accounts over a 5-
year period from 2016 to 2020. During the same period, also, the number of US physicians who are using X
has increased by 112.2%, and there has been a 19.7% increase in the number of new accounts created by
physicians, which indicates a rising engagement of the medical community in digital communication and
further explains the high number of posts containing #EndoTwitter [13]. Physicians from different
specialties participated in the hashtag. Furthermore, the Sociocrinology review revealed that X, along with
Instagram, is mainly used by reproductive endocrinology and infertility specialists, highlighting the
significant role of these platforms in scientific communication within the endocrinology community [14].

In a recent study published in 2024 analyzing the discourse on #GlobalHealth on the X platform during
the COVID-19 pandemic, doctors ranked at the top of the stakeholders’ list, comprising 4.2% of the overall
classified contributors over a four-year period [15]. This finding aligns with the results of our paper, as
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physicians—who are licensed as MDs and DOs—play a key role in raising awareness about various health
issues. This is particularly relevant since the X platform has become a valuable tool for health
communication.

Activity timeline

The activity timeline identified in our study demonstrated considerable variation in users’ engagement on
X, with the lowest posting activity observed in 2019. Users primarily employed the #EndoTwitter hashtag
to disseminate medical knowledge and personal experiences, discuss unique clinical cases, and promote
medical conferences. During the COVID-19 pandemic, our analysis showed a modest increase in
#EndoTwitter activity in 2020 and 2021; however, this rise was less pronounced than might have been
anticipated.

Several contextual factors may explain this pattern. First, although overall social media use increased
during the early phases of the pandemic as individuals, particularly young adults, spent more time online
due to disrupted routines [16]. This increase did not necessarily translate into higher posting activity
within specialized or niche hashtags such as #EndoTwitter. During this period, social media discourse
largely shifted toward urgent public health messaging, pandemic-related updates, and broader lifestyle
topics rather than specialty-specific medical discussions [17]. As a result, engagement within the endocrine-
focused online community may have remained relatively limited as attention was redirected toward
pandemic-related content.

Second, the unique demands imposed by the pandemic including lockdowns, increased strain on
healthcare systems, cancellation of in-person conferences, and redeployment of clinicians may have
reduced the capacity of key contributors to #EndoTwitter, such as healthcare professionals, researchers,
and advocates, to maintain their usual level of activity. Thus, despite increased overall social media use,
engagement within specialized medical communities may have been temporarily constrained or
deprioritized.

The subsequent increase in #EndoTwitter activity, particularly from mid-2022 through April 2023,
likely reflects a gradual return to professional normalcy, including the resumption of conferences, in-person
networking, and renewed focus on specialty-related discourse. Similar temporal patterns have been
observed in other long-term hashtag analyses, in which online engagement declines during periods of
global crisis and rebounds as attention shifts back to specialized topics—for example, a six-year analysis of
#Longevity demonstrated comparable cycles in engagement [18].

Finally, it is important to note that increased time spent on social media does not inherently result in
higher levels of active participation within niche communities. Evidence suggests that while overall social
media use rose during pandemic-related lockdowns, the nature of engagement evolved; increased usage
was often associated with psychological distress rather than enhanced participation in focused or
professional discussions [19]. By late 2023, user interests appeared to shift toward other topics, leading to
a decline in #EndoTwitter activity, although posting levels remained higher than those observed in 2019.

Co-occurring hashtags

The hashtags most commonly associated with #EndoTwitter include #MedTwitter, #Diabetes, and
#NAFLD, reflecting the interconnected nature of these topics within the medical and endocrine
communities. The #MedTwitter hashtag represents an active network of researchers, healthcare
professionals, and students dedicated to advancing medical education and fostering professional
connections across various specialties [20]. Its frequent pairing with #EndoTwitter is expected, as both
hashtags create spaces for active discussions, with #EndoTwitter focusing specifically on endocrine health.
These hashtags are especially valuable for students’ seeking mentorship and professionals aiming to
collaborate and exchange knowledge. The connection between #NAFLD and #EndoTwitter lies in the
hormonal implications of non-alcoholic fatty liver disease. A 2015 study identified NAFLD as a multisystem
disease linked to an increased risk of type 2 diabetes mellitus and other endocrinopathies, such as
polycystic ovary syndrome, highlighting its relevance in endocrine discussions [21].
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Current clinical guidelines confirm these findings, emphasizing the leading role of endocrinologists and
primary care physicians in the early detection of patients with NAFLD, fibrosis risk stratification, and
comprehensive therapy, including lifestyle modification, modern pharmacological approaches to weight
control, and management of cardiometabolic risk factors [22].

Similarly, #Diabetes frequently appears alongside #EndoTwitter due to the prevalence of diabetes as
one of the most common endocrine disorders. According to the American Diabetes Association, 38.4 million
Americans, or 11.6% of the population, were diagnosed with diabetes in 2021, underscoring the
importance of its discussion within the #EndoTwitter community [23]. Together, these hashtags illustrate
the multidisciplinary and collaborative spirit of the #EndoTwitter platform, bringing professionals and
learners together to explore interconnected aspects of medical and endocrine health.

Sentiment analysis

The analysis showed that 76% of the posts under the #EndoTwitter hashtag were neutral, indicating their
primarily informative nature. Positive sentiment appeared in 16% of the posts, mostly reflecting patient
experiences, marketing efforts, and conference-related updates. In contrast, 8% of the posts exhibited
negative sentiment, often driven by adverse experiences or disease-related news.

Conversely, the #PsychTwitter study found that 53.9% of the posts carried a positive sentiment, while
46.1% were negative. This aligns with the hashtag’s focus on emotional and mental health topics, which
inherently elicit diverse sentiments [1]. Similarly, an analysis of the #MedTwitterAl hashtag identified 230
positive and 172 negative single-word sentiments, with an overall positive engagement toward the use of
artificial intelligence in healthcare [1].

Implications for medical communication and knowledge dissemination

#EndoTwitter demonstrates the capacity of digital platforms to extend medical discourse beyond
traditional academic venues such as conferences and peer-reviewed journals. Furthermore, research on the
use of tweets in broader media contexts illustrates how social media content can be repurposed and
amplified beyond the original platform: for example, the embedded tweets in online news coverage were
found to be strategically selected based on their relevance, popularity cues, and contextual fit within
journalistic narratives, highlighting the potential for specialized content like #EndoTwitter to influence
discourse in traditional media environments as well as within the platform itself [24].

The platform enables real-time engagement among clinicians, researchers, and patients, facilitating
experience sharing, research highlight dissemination, and rapid communication of clinical updates. Insights
from digital health research further highlight the potential of such platforms to enhance patient
engagement and knowledge sharing; for instance, a 2023 study demonstrated how eHealth solutions can
improve patient experience and participation within healthcare systems, illustrating how technology-
driven communication can support both professional and patient-centered outcomes [25]. Such digital
communities may accelerate the translation of clinical guidelines into practice, foster international
professional collaborations, and enhance patient awareness of chronic endocrine conditions.

Strengths and limitations

The main strength of this study is its four-year duration, providing ample time spectrum to gain valuable
insights into the use of the #EndoTwitter hashtag and its evolving patterns. Analyzing this hashtag during
significant global events, such as the COVID-19 pandemic and the announcement of new LGBTQ laws in the
USA, possibly enhanced its visibility and hence our dataset. Furthermore, studying the hashtag’s global
reach highlighted the influence of geographic location on social media discussions and awareness of
endocrine issues. Our inclusion of posts in multiple languages, beyond English, expanded the scope of the
study. However, several important limitations must be acknowledged. First, our analysis was restricted to
posts explicitly containing the #EndoTwitter hashtag, potentially excluding relevant endocrinology
discussions that occurred without this specific tag. Second, engagement metrics and sentiment
classifications derived from proprietary algorithms may introduce measurement bias of unknown
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magnitude and direction. Third, the absence of automated filtering for bot or spam accounts may have
inflated activity metrics, though manual review of high-impact accounts suggests minimal contamination
among influential contributors. Fourth, geographic and professional identification data rely on self-
reported information, which may contain inaccuracies or be systematically biased. Finally, as a descriptive
study, our findings cannot support causal inferences regarding knowledge dissemination effectiveness,
clinical practice impacts, or patient outcomes.

While this analysis provides valuable insights, it does not incorporate data from the post-pandemic
period. Future research should include longitudinal analyses to better understand emerging trends and
behavioral shifts following the pandemic and the change in Twitter ownership.

Future research directions

Future investigations should extend beyond descriptive characterization to examine the qualitative
dimensions of #EndoTwitter content, analyze network structures to identify communities of practice, and
evaluate whether hashtag activity correlates with measurable academic or clinical outcomes. Linking social
media engagement metrics with traditional impact measures such as citation counts, conference
presentation frequencies, or patient education effectiveness would provide stronger evidence of digital
platform influence on medical knowledge translation. Emerging techniques from the fields of big data
analytics and social media mining provide promising avenues for such work. For example, deep
convolutional neural network models and big data-driven topic mining approaches have been effectively
used to extract semantic and structural patterns from high-volume social media data, demonstrating the
value of advanced machine learning frameworks for sentiment and trend analysis on social platforms [26].
Studies on real-time social media data processing underscore the potential for sophisticated analytical
pipelines that incorporate temporal dynamics and predictive modeling, which could be adapted to assess
temporal changes in hashtag discourse more robustly [27]. Similarly, frameworks leveraging machine
learning for social media feature extraction and pattern recognition suggest methods to automate the
classification of post content and improve the interpretation of clinical and patient-centered dialogue
within #EndoTwitter [28, 29]. Moreover, interdisciplinary work on social media analytics frameworks, such
as those linking hashtag research with social network analysis, provides structured strategies for
integrating quantitative and qualitative insights from hashtag-based data [30]. Additionally, comparative
analyses across multiple platforms including professional networks like LinkedIn and ResearchGate, as well
as emerging alternatives to X will help contextualize how endocrinology discourse is evolving across the
broader digital landscape. Such multi-platform studies could inform strategic decisions about resource
allocation for digital engagement initiatives and deepen understanding of how specialized hashtags
contribute to scientific communication, community building, and knowledge dissemination across
professional and patient communities.

This study is the first to analyze #EndoTwitter, highlighting its role in raising awareness regarding
endocrinology. #EndoTwitter is a popular platform among X users to share experiences and access relevant
support. This analysis highlights the impact of such communities and reinforces the need for improved
digital health infrastructure, ensuring access to credible, verified information, since misinformation is a
significant concern. At the same time, looking to the future with optimism, the use of #EndoTwitter should
provide all community members, doctors, patients, and researchers with reliable and balanced information,
supporting evidence-based practice and contributing to progress in endocrinology. In an era where
misinformation spreads easily online, fostering a well-informed and active #EndoTwitter community could
significantly contribute to global endocrine health awareness and education. Healthcare providers must
take an active role in delivering accurate, evidence-based information in engaging and accessible formats in
the global endocrinology community on X and other social networking platforms.

Explor Digit Health Technol. 2026;4:101192 | https://doi.org/10.37349 /edht.2026.101192 Page 9



Declarations
Acknowledgments

We gratefully acknowledge the Global Remote Research Scholars Program (GRRSP) for its valuable
contributions to this study, including support in concept development, mentorship, data analysis, and
manuscript preparation. We also thank Divya Abraham and Kumar Vashisht for their assistance in
reviewing the manuscript. No financial support or paid services were provided by the acknowledged
program or individuals.

Author contributions

AAA: Conceptualization, Formal analysis, Methodology, Writing—original draft. HA: Writing—original draft.
MA: Writing—review & editing. AGA: Data analysis, Resources, Writing—review & editing. OL: Writing—
review & editing. TWT: Writing—review & editing. SMS: Writing—review & editing. AAD: Writing—
review & editing. ZA: Supervision, Writing—review & editing. RK: Supervision, Writing—review & editing.
FAN: Conceptualization, Supervision, Writing—review & editing. All authors read and approved the final
version of the manuscript.

Conflicts of interest

Atanas G. Atanasov is the Editor-in-Chief of Exploration of Digital Health Technologies and an Advisory
Board member of QluPod AG, a health-tech company aiming to develop innovative telehealth solutions. He
had no involvement in the editorial handling, peer review, or decision-making process for this manuscript.
The other authors declare that they have no conflicts of interest.

Ethical approval

This study was conducted in accordance with the ethical standards of institutional and national research
committees. Since the data were obtained from publicly available posts on X (formerly Twitter), formal
approval from an institutional review board (IRB) was not required. This study was conducted in
accordance with the principles of the Declaration of Helsinki (2024 revision).

Consent to participate

As this study analyzed publicly available social media data, informed consent from individual users was not
applicable. No direct interaction with users occurred.

Consent to publication

All data used in this study were publicly accessible. No identifiable personal information beyond publicly
shared usernames was included. Therefore, consent for publication was not required.

Availability of data and materials

The data that supports the findings of this study are available on reasonable request from the
corresponding author.

Funding

The authors declare that no financial support was received for this study.

Copyright
© The Author(s) 2026.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations
and maps. All opinions expressed in this article are the personal views of the author(s) and do not
represent the stance of the editorial team or the publisher.

Explor Digit Health Technol. 2026;4:101192 | https://doi.org/10.37349/edht.2026.101192 Page 10



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Nawaz FA, Riaz MMA, Tsagkaris C, Faisal UH, Klager E, Kletecka-Pulker M, et al. Impact of
#PsychTwitter in promoting global psychiatry: A hashtag analysis study. Front Public Health. 2023;
11:1065368. [DOI] [PubMed] [PMC]

Sousa JA, Alves IA, Donato H, Sargento-Freitas ]. The Twitter factor: How does Twitter impact #Stroke
journals and citation rates? Int ] Stroke. 2023;18:586-9. [DOI] [PubMed]

Faus M, Alonso F, Javadinejad A, Useche SA. Are social networks effective in promoting healthy
behaviors? A systematic review of evaluations of public health campaigns broadcast on Twitter. Front
Public Health. 2022;10:1045645. [DOI] [PubMed] [PMC]

Social Media Analytics and Publishing [Internet]. Fedica; c2026 [cited 2026 Feb 1]. Available from: htt
ps://fedica.com/

Elfanagely Y, Atsawarungruangkit A, Moss SF. Understanding GI Twitter and Its Major Contributors.
Gastroenterology. 2021;160:1917-21. [DOI] [PubMed]

Afaq M, Vashisht K, Al-Dhoon A, Abraham D, Atanasov AG, Matin M, et al. Impact of #PCOSweightloss:
A global X hashtag analysis study of weight loss narratives in the PCOS community. Digit Health. 2025;
11:20552076251314100. [DOI] [PubMed] [PMC]

Countries with the largest digital populations in the world as of October 2025 [Internet]. statista;
[cited 2026 Feb 5]. Available from: https://www.statista.com/statistics/262966 /number-of-internet-
users-in-selected-countries/

134 Social Media Statistics You Need To Know For 2023 [Internet]. Search Engine Journal; c2026
[cited 2026 Feb 5]. Available from: https://www.searchenginejournal.com/social-media-statistics/48
0507/

60 Incredible and Interesting Twitter Stats and Statistics [Internet]. Brandwatch; c2026 [cited 2026
Feb 5]. Available from: https://www.brandwatch.com/blog/twitter-stats-and-statistics/

Mondal H, Mickael ME, Matin M, Hrg D, Smith MA, Matin FB, et al. The power of #physiotherapy: a
social media hashtag investigation on X (formerly Twitter). Explor Digit Health Technol. 2024;2:
135-44. [DOI]

What is Considered a Good or Average Engagement Rate for X (Twitter) in 20247 [Internet].
Upfluence; [cited 2026 Feb 5]. Available from: https://www.upfluence.com/influencer-marketing/wh
at-is-considered-a-good-or-average-engagement-rate-for-x-twitter-in-2024?utm_campaign=direct&ut
m_source=organic&utm_medium=organic

Kresovich A, Norris AH, Carter CC, Kim Y, Kostygina G, Emery SL. Deciphering Influence on Social
Media: A Comparative Analysis of Influential Account Detection Metrics in the Context of Tobacco
Promotion. Soc Media Soc. 2024;10:10.1177/20563051231224268. [DOI] [PubMed] [PMC(]

Nakagawa K, Yang NT, Wilson M, Yellowlees P. Twitter Usage Among Physicians From 2016 to 2020:
Algorithm Development and Longitudinal Analysis Study. ] Med Internet Res. 2022;24:e37752. [DOI]
[PubMed] [PMC]

Khare ], Kalra S, Jindal S. Sociocrinology: Impact of Social Media on Endocrine Health - A Review.
Indian ] Endocrinol Metab. 2023;27:480-5. [DOI] [PubMed] [PMC]

Arshad Z, Sharma P, Sharma S, Cheema MS, Agarwal C, Tango T, et al. Is global health truly global? A
hashtag analysis of #GlobalHealth disparities on X. Front Public Health. 2024;12:1413556. [DOI]
[PubMed] [PMC]

Wiciak MT, Shazley O, Santhosh D. Social Media Behaviors and Lifestyle Changes in Young Adults
(Ages 18-28 years) During the COVID-19 Pandemic: Analysis From an International Cross-Sectional
Study. ] Prim Care Community Health. 2024;15:21501319241228117. [DOI] [PubMed] [PMC]

Wicke P, Bolognesi MM. Covid-19 Discourse on Twitter: How the Topics, Sentiments, Subjectivity, and
Figurative Frames Changed over Time. Front Commun (Lausanne). 2021;6:651997. [DOI]

Explor Digit Health Technol. 2026;4:101192 | https://doi.org/10.37349 /edht.2026.101192 Page 11


https://dx.doi.org/10.3389/fpubh.2023.1065368
http://www.ncbi.nlm.nih.gov/pubmed/36908425
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9992428
https://dx.doi.org/10.1177/17474930221136704
http://www.ncbi.nlm.nih.gov/pubmed/36285888
https://dx.doi.org/10.3389/fpubh.2022.1045645
http://www.ncbi.nlm.nih.gov/pubmed/36483260
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9722952
https://fedica.com/
https://fedica.com/
https://dx.doi.org/10.1053/j.gastro.2021.01.232
http://www.ncbi.nlm.nih.gov/pubmed/33548237
https://dx.doi.org/10.1177/20552076251314100
http://www.ncbi.nlm.nih.gov/pubmed/39886094
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11780629
https://www.statista.com/statistics/262966/number-of-internet-users-in-selected-countries/
https://www.statista.com/statistics/262966/number-of-internet-users-in-selected-countries/
https://www.searchenginejournal.com/social-media-statistics/480507/
https://www.searchenginejournal.com/social-media-statistics/480507/
https://www.brandwatch.com/blog/twitter-stats-and-statistics/
https://dx.doi.org/10.37349/edht.2024.00016
https://www.upfluence.com/influencer-marketing/what-is-considered-a-good-or-average-engagement-rate-for-x-twitter-in-2024?utm_campaign=direct&utm_source=organic&utm_medium=organic
https://www.upfluence.com/influencer-marketing/what-is-considered-a-good-or-average-engagement-rate-for-x-twitter-in-2024?utm_campaign=direct&utm_source=organic&utm_medium=organic
https://www.upfluence.com/influencer-marketing/what-is-considered-a-good-or-average-engagement-rate-for-x-twitter-in-2024?utm_campaign=direct&utm_source=organic&utm_medium=organic
https://dx.doi.org/10.1177/20563051231224268
http://www.ncbi.nlm.nih.gov/pubmed/39575100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11580628
https://dx.doi.org/10.2196/37752
http://www.ncbi.nlm.nih.gov/pubmed/36066939
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9490540
https://dx.doi.org/10.4103/ijem.ijem_250_23
http://www.ncbi.nlm.nih.gov/pubmed/38371192
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10871011
https://dx.doi.org/10.3389/fpubh.2024.1413556
http://www.ncbi.nlm.nih.gov/pubmed/39678237
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11638192
https://dx.doi.org/10.1177/21501319241228117
http://www.ncbi.nlm.nih.gov/pubmed/38291923
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10832443
https://dx.doi.org/10.3389/fcomm.2021.651997

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

Mendez SR, Munoz-Najar S, Emmons KM, Viswanath K. US State Public Health Agencies’ Use of Twitter
From 2012 to 2022: Observational Study. ] Med Internet Res. 2025;27:e59786. [DOI] [PubMed] [PMC]
Lee Y, Jeon Y], Kang S, Shin JI, Jung YC, Jung SJ. Social media use and mental health during the COVID-
19 pandemic in young adults: a meta-analysis of 14 cross-sectional studies. BMC Public Health. 2022;
22:995. [DOI] [PubMed] [PMC]

Fieger E, Fadel K. #MedTwitter: An Open Source Medical Community. MedEdPublish (2016).2021;10:
19. [DOI] [PubMed] [PMC(]

Byrne CD, Targher G. NAFLD: a multisystem disease. ] Hepatol. 2015;62:5S47-64. [DOI] [PubMed]

Cusi K, Isaacs S, Barb D, Basu R, Caprio S, Garvey WT, et al. American Association of Clinical
Endocrinology Clinical Practice Guideline for the Diagnosis and Management of Nonalcoholic Fatty
Liver Disease in Primary Care and Endocrinology Clinical Settings: Co-Sponsored by the American
Association for the Study of Liver Diseases (AASLD). Endocr Pract. 2022;28:528-62. [DOI] [PubMed]
Parker ED, Lin ], Mahoney T, Ume N, Yang G, Gabbay RA, et al. Economic Costs of Diabetes in the U.S. in
2022. Diabetes Care. 2024;47:26-43. [DOI] [PubMed]

Oschatz C, Stier S, Maier J. Twitter in the News: An Analysis of Embedded Tweets in Political News
Coverage. Digit Journal. 2022;10:1526-45. [DOI]

Zsarnoczky-Dulhazi F, Zsarnoczky M, Kopper B, Karpati ], Molnar C, Adol GFC, et al. Promising
European research results to improve hospitality in healthcare by eHealth. Int | Hosp Manag. 2023;
112:103411. [DOI]

Wu Z, Bai Y, Zhang Y, Liu L, Yue M. TrustCNAV: Certificateless aggregate authentication of civil
navigation messages in GNSS. Comput Secur. 2025;148:104172. [DOI]

Yang X, Wang W, Tian T, Wang C. Cryptanalysis and Improvement of a Blockchain-Based
Certificateless Signature for I1oT Devices. IEEE Trans Industr Inform. 2024;20:1884-94. [DOI]

Yang X, Li S, Yang L, Du X, Wang C. Efficient and Security-Enhanced Certificateless Aggregate
Signature-Based Authentication Scheme With Conditional Privacy Preservation for VANETs. IEEE
Trans Intell Transp Syst. 2024;25:12256-68. [DOI]

Yang X, Li S, Li M, Du X, Wang C. Heterogeneous Signcryption Scheme From PKI to IBC With Multi-
Ciphertext Equality Test in Internet of Vehicles. IEEE Internet Things J. 2024;11:14178-91. [DOI]

Liu X, Zhou Y, Zhu Y, Xia Z. A novel construction of certificateless aggregate signcryption scheme for
smart healthcare. Expert Syst Appl. 2025;285:127963. [DOI]

Explor Digit Health Technol. 2026;4:101192 | https://doi.org/10.37349 /edht.2026.101192 Page 12


https://dx.doi.org/10.2196/59786
http://www.ncbi.nlm.nih.gov/pubmed/39752190
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11742096
https://dx.doi.org/10.1186/s12889-022-13409-0
http://www.ncbi.nlm.nih.gov/pubmed/35581597
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9112239
https://dx.doi.org/10.15694/mep.2021.000019.2
http://www.ncbi.nlm.nih.gov/pubmed/38486514
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10939582
https://dx.doi.org/10.1016/j.jhep.2014.12.012
http://www.ncbi.nlm.nih.gov/pubmed/25920090
https://dx.doi.org/10.1016/j.eprac.2022.03.010
http://www.ncbi.nlm.nih.gov/pubmed/35569886
https://dx.doi.org/10.2337/dci23-0085
http://www.ncbi.nlm.nih.gov/pubmed/37909353
https://dx.doi.org/10.1080/21670811.2021.1912624
https://dx.doi.org/10.1016/j.ijhm.2022.103411
https://dx.doi.org/10.1016/j.cose.2024.104172
https://dx.doi.org/10.1109/TII.2023.3282317
https://dx.doi.org/10.1109/TITS.2024.3367925
https://dx.doi.org/10.1109/JIOT.2023.3341146
https://dx.doi.org/10.1016/j.eswa.2025.127963

	Abstract
	Keywords
	Introduction
	Materials and methods
	Data extraction and analysis
	Ethics

	Results
	Global reach
	The reach among Middle East and North Africa (MENA) countries
	Sentiment analysis and top associated hashtags
	Influencer trends
	Reach distribution
	Activity timeline

	Discussion
	Reach distribution
	Contributors
	Activity timeline

	Co-occurring hashtags
	Sentiment analysis
	Implications for medical communication and knowledge dissemination
	Strengths and limitations
	Future research directions

	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

