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Abstract

Telegram is a lightly moderated platform hosting, among others, fringe and politically extreme communities, many of which migrated after being deplatformed from mainstream social media. While prior research has mainly analyzed political debate on Telegram through in-platform text, less attention has been paid to how external media content flows into and circulates within this ecosystem. We study the circulation of YouTube videos shared in 43,000 public Telegram chats surrounding the 2024 U.S. presidential election, analyzing 686,625 English-language videos as traces of cross-platform connectivity. Using topic modeling, supervised classification, and multi-dimensional toxicity measures, we characterize which narratives are amplified, how they diffuse by analyzing reach, recirculation, persistence, and transfer time, and whether toxicity is related to amplification. We find that Telegram functions as an agenda-redistribution layer for YouTube political content. Political videos diffuse in bursty, short-lived patterns that track high-salience events. Toxicity is only weakly associated with reach; instead, more toxic content tends to persist longer within narrower thematic circuits, reinforcing segmented information environments.

CCS Concepts: • Human-centered computing → Social network analysis; • Applied computing → Sociology; • Computing methodologies → Information extraction; • Computing methodologies → Discourse, dialogue and pragmatics; • Information systems → Social networks; • Information systems → Data cleaning; • Information systems → Clustering.
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1 Introduction

Telegram has emerged as a relevant infrastructure for political communication in polarized and high-stakes contexts. Its architecture, with large public channels and comparatively low moderation, has made it attractive to fringe and far-right communities, including groups displaced from mainstream platforms [48][51][53]. Beyond hosting extremist and conspiratorial narratives, Telegram has been associated with the dissemination of misinformation and coordinated political mobilization during electoral cycles [24][52][2]. Recent large-scale datasets document the platform’s scale and structural complexity, spanning tens of thousands of public chats and hundreds of millions of messages [14][22][30][5]. Prior work has examined platform usage, ideological segmentation and information propagation within Telegram communities and across topics [27][43], while studies of cross-platform coordinated activity highlight the importance of shared URLs in contemporary information operations [12][50][54]. These findings situate Telegram within the broader hybrid media system, where political narratives travel across interconnected platforms rather than remaining confined to a single environment [8][9]. However, most existing work focuses on in-platform textual discourse or coordination dynamics [21][40], leaving unexplored how external media objects, particularly political videos, flow into Telegram and are redistributed within its public-sphere infrastructure.

This paper addresses this gap by characterizing YouTube links shared in public Telegram channels at scale. We analyze English-language videos disseminated during 2024, a year marked by intense electoral and geopolitical salience, notably in the U.S.. Shared URLs occupy a structurally distinct position in this ecosystem: unlike textual posts, they are explicit linking acts that bridge two platform environments, transporting not only content but also the interpretive context in which it is received. By foregrounding this hypertextual layer, we conceptualize Telegram not merely as a discussion space but as a redistribution infrastructure that selectively amplifies political video content produced elsewhere. This link-centric perspective distinguishes our approach from studies that model platform discourse through in-platform text alone.

We investigate three research questions (RQs):

RQ1: Which topics emerge from YouTube videos shared within U.S. political Telegram chats during 2024, and how does toxicity vary across them?

RQ2: How do these videos diffuse within Telegram in terms of reach, recirculation, and persistence, and how does toxicity relate to amplification?

RQ3: Are sharing dynamics primarily event-driven or persistent over time, and how do these temporal regimes differ between political and non-political topics?

To answer these questions, we extracted 1,911,054 YouTube links from a previously collected Telegram dataset [5], composed of one billion Telegram messages across 43,000 public U.S. political chats 1. We retrieve each video’s title and description via the YouTube Data API [19].We then apply BERTopic [20] with supervised classification to identify thematic categories and use the Perspective API [31] to measure multiple toxicity dimensions, enabling large-scale comparisons of diffusion patterns across topics.

Our findings indicate that Telegram functions as an agenda-redistribution mechanism: shared videos closely track high-visibility events and media trends, yet exhibit meaningful asymmetries across thematic categories. Political content tends to be more toxic than non-political content, with macro-topics related to War and Crime concentrating the highest toxicity levels. Diffusion also differs qualitatively: political videos, especially during election periods, when rapid events and emerging debates continuously reshape attention, tend to generate sharp peaks in dissemination within short time windows, whereas non-political videos, covering topics such as Entertainment and Technology, accumulate attention more gradually and over longer horizons. Over time, themes tied to U.S. politics gain prominence and drive event-based spikes in activity, while average toxicity remains comparatively stable, suggesting that amplification is structured primarily by topics rather than isolated items.

In sum, this study makes three main contributions: (i) it operationalizes cross-platform circulation by treating shared links as observable traces of how content moves between platforms; (ii) it introduces a pipeline for large-scale data enrichment, topic labeling, and toxicity measurement, with the implementation publicly available online2; and (iii) it provides an empirical characterization of YouTube→Telegram diffusion patterns, clarifying when toxicity relates to persistence rather than reach.



2 Related Work

Research on Telegram political communication spans extremist mobilization [28], large-scale discourse mapping [40], and coordinated information operations [12]. Studies document the migration of fringe actors from mainstream platforms and the consolidation of ideological networks within public Telegram channels [51][53][6][49]. The increasing availability of large public datasets [30][5] has enabled ecosystem-level analyses spanning tens of thousands of chats and hundreds of millions of messages. Building on these resources, prior work has mapped topic structure, participation triggers, community organization, and toxic discourse patterns at scale [43][39][52][1].
Yet, these studies primarily model internal message-level dynamics.

A parallel strand investigates information diffusion and coordinated amplification within and across platforms. Forwarded messages and embedded URLs play a central role in cross-chat propagation [27]. Studies of coordinated behavior demonstrate how shared URLs and synchronized posting patterns reveal organized amplification campaigns, including cross-platform coordination during elections [12][54]. Research on messaging platforms further shows how external media objects circulate within political chats, including YouTube videos shared in electoral contexts [45][46][25], while identifying thematic and actor-level patterns of cross-platform amplification [11]. Yet these analyses typically focus on specific communities or limited contexts and do not jointly model thematic structure, diffusion regimes, and cross-platform amplification at scale.

A complementary tradition treats hyperlinks not merely as technical pointers but as meaningful communicative acts that structure the visibility of information across networked environments [4]. Cross-platform studies have operationalized this view by tracing shared URLs and media objects across distinct online ecosystems: fringe communities have been shown to act as injection points that push content, whether news URLs or image memes, into broader information flows, with measurable asymmetries in timing and reach across platforms [56][55]. Prior work has further shown that cross-platform URL sharing can constitute a structural bypass of content governance, with harmful YouTube videos continuing to circulate on Twitter after moderation [16].
We adopt this link-centric stance, treating each shared YouTube URL as an observable trace of cross-platform bridging rather than a mere metadata field.

Finally, automated detection of harmful and toxic speech has been widely studied in political and social media settings [15]. Prior work has analyzed YouTube content using topic, engagement, and toxicity metrics in specific thematic contexts [33], while recent audits have examined how the platform handles politically sensitive and conspiratorial content, highlighting governance gaps that motivate the study of such material’s migration to less-moderated environments [18].
Toxicity measures derived from tools such as the Perspective API have been used to characterize ideological ecosystems on YouTube [35], although methodological work cautions against equating such scores with normative constructs of incivility [17].

While prior research provides large-scale mappings of Telegram discourse, evidence of URL-mediated coordination, and computational frameworks for toxicity measurement, we lack a link-centric characterization of which YouTube videos are amplified within U.S. political Telegram chats, how diffusion unfolds in terms of reach and persistence, and how toxicity varies across thematic regimes along the YouTube→Telegram pathway. We address this gap by integrating topic modeling, supervised labeling, toxicity measurement, and diffusion analysis to quantify cross-platform amplification at corpus scale.



3 Experimental Methodology
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Our methodological pipeline studies the cross-platform circulation of political discourse by treating shared YouTube URLs on Telegram as observable hypertextual traces. Starting from a large-scale corpus of public Telegram messages, we (i) construct a link-centric dataset that captures when and where YouTube videos are posted across public chats; (ii) enrich each unique video by collecting public metadata via the YouTube Data API; (iii) induce a topic taxonomy from title–description text using BERTopic and extend it to the full corpus through supervised macro-topic classification; and (iv) quantify multiple dimensions of toxicity with the Perspective API to relate topical structure and temporal diffusion patterns to the prevalence of hostile and identity-targeting language.



3.1 Dataset

We build our analysis on the large-scale public Telegram dataset released by Blas et al. [5], which documents political discourse surrounding the 2024 U.S. presidential election. The collection comprises approximately 1.03 billion messages spanning 43k public Telegram chats and covering the period from December 2023 to January 2025. For each message, the dataset provides several metadata fields. In this study, we use only the message identifier, timestamp, textual content, and chat identifier, which are sufficient to identify YouTube URLs and analyze their temporal distribution and reach across public Telegram chats.

3.1.1 URL-derived dataset construction. Figure 1 depicts the monthly dynamics of link sharing (counting all occurrences, including repeated postings of the same URL). We observe a sharp peak during the U.S. election month, with more than 100 million URLs circulating across the analyzed chats, suggesting that Telegram operates as a redistribution infrastructure during the period of heightened political attention.

3.1.2 Filtering by social-platform domains. A manual inspection of the extracted URLs revealed substantial noise, with many domains falling outside the scope of this study (e.g., cryptocurrency, NFTs, promotional pages). We therefore applied a domain-based filter, retaining only links associated with major social platforms relevant to political information circulation. This filtering step results in 6,507,630 unique links, distributed as shown in Table 1.

The most prevalent domains are X and YouTube, consistent with recent findings: [43] reports that YouTube, X, and Instagram are among the most frequently shared external domains on Telegram, with YouTube appearing across topics. Given this centrality and the availability of public metadata via official APIs, we focus on the YouTube→Telegram interaction.

Table 1: Link Distribution by Platform (after domain filtering).

	Platform	Count	Retained domains
	X (Twitter)	3,811,209	twitter.com, x.com, t.co
	YouTube	1,911,054	youtube.com, youtu.be
	Instagram	300,291	instagram.com
	Rumble	175,970	rumble.com
	TikTok	143,217	tiktok.com
	Facebook	108,586	facebook.com, fb.com, fb.watch
	VK	53,960	vk.com, vkontakte.ru
	TruthSocial	3,343	truthsocial.com


3.1.3 URL normalization and video ID selection. The initial extraction identified 1,911,054 YouTube URLs. We then retain only URLs corresponding to consumable content units: videos, Shorts, and live streams. We remove links pointing to YouTube channels, playlists, and structural pages, as these do not constitute content items with directly comparable metadata and are not aligned with our analytical objective. After this step, we extract the corresponding identifiers (videoId) and obtain 1,397,385 distinct video IDs, since multiple URL variants (e.g., parameterizations, shorteners, and format differences) can resolve to the same video.

3.1.4 Enrichment via the YouTube Data API. For each valid videoId, we enriched the dataset (as of January 2026) using the YouTube Data API v3 [19] to retrieve public metadata required for topic modeling, toxicity inference, and subsequent analyses. Specifically, we retrieved two sets of metadata: (i) ‘snippet‘: title, description, channel, and publication date; (ii) ‘statistics‘: views, likes, and comments.

This procedure yields 1,183,816 valid video IDs with complete metadata. The difference relative to the total number of extracted IDs reflects unavailability at the time of collection (e.g., removed or private videos, region- or age-based restrictions, or transient errors), which we log and exclude from downstream analyses.

3.1.5 Final language filtering. The enriched corpus spans multiple languages. To ensure linguistic cohesion and improve the performance of downstream Natural Language Processing (NLP) techniques, we perform language detection on the concatenated text (title + description) using langdetect [37]. For each item, the detector returns the most likely language and an associated probability. We retained only items for which English was the language with the highest predicted probability, consistent with the US-focused scope of the dataset. After filtering, the final dataset totals 686,625 videos.

3.1.6 Data Pre-processing. We apply a fixed document-level preprocessing pipeline including lowercasing, lemmatization with spaCy [26], removal of English stopwords (using the standard NLTK list [3]), diacritic stripping, removal of social-media markers, URLs, punctuation, and digits, normalization of elongated tokens, and filtering of tokens with length ≤ 3.



3.2 Topic Modeling

To identify the predominant themes in YouTube content shared on Telegram, we perform topic modeling over the text obtained by concatenating each video’s title and description. We rely on BERTopic [20], a state-of-the-art transformer-based approach that can induce semantically coherent topics even in large-scale corpora with highly heterogeneous language. As illustrated in Figure 2, our end-to-end mining workflow comprises five main stages. Given the scale of the dataset, directly modeling the entire corpus would be computationally prohibitive. We therefore adopt a structured sampling strategy that preserves topical diversity while ensuring tractability, enabling a faithful characterization of the principal themes expressed in the text.

[image: Figure 2: Topic modeling pipeline.]Figure 2: Topic modeling pipeline.
Table 2: Hyperparameters and candidate values.

	Parameters	Possibilities
	umap_neighbors	10, 20
	umap_components	5, 10
	umap_min_dist	0.0, 0.1, 0.5
	hdbscan_min_cluster	50, 100, 150
	hdbscan_min_samples	5, 10, 100
	hdbscan_cluster_eps	0.1, 0.5
	embedding_models	all-MiniLM-L6-v2, all-distilroberta-v1,
		paraphrase-MiniLM-L6-v2


Hyperparameter Selection. We next sought an adequate BERTopic configuration for our dataset by performing a systematic hyperparameter exploration on a 1% sample of the corpus (6,735 videos), using concatenated title+description as the textual unit. The parameters and candidate values are listed in Table 2, yielding 648 possible configurations. We evaluate each configuration using three complementary metrics, namely topic coherence [36], topic diversity [13], and silhouette score [47], as well as the average of these three measures. Because no single metric fully captures topic quality [29], this multi-metric evaluation allows us to balance semantic interpretability, topical coverage, and embedding-space separability.

We select, for each metric, the top-20 configurations, as the differences among the best-performing settings are marginal, indicating near-equivalent performance under the automatic criteria. We then apply BERTopic to a larger 10% sample of the full dataset (67,359 videos), running one model per selected configuration, for a total of 80 topic-modeling runs.
We further assess each run through qualitative manual inspection of the resulting topics to identify the most interpretable and coherent solution.
Among the 80 candidates, we select the configuration achieving coherence = 0.635, diversity = 0.996, silhouette = 0.824, and mean = 0.818, with parameters:
umap_neighbors= 10,
umap_components= 10,
umap_min_dist= 0.0,
hdbscan_min_cluster= 100,
hdbscan_min_samples= 100,
hdbscan_cluster_eps= 0.1, and
embedding_models= paraphrase-MiniLM-L6-v2.3

Macro-topics Construction. To support efficient yet representative interpretation, we adopt a multi-evidence summarization strategy. For each topic, we extract: (i) the ten most representative keywords, (ii) the three most representative documents according to BERTopic, and (iii) ten randomly sampled videos. We then use ChatGPT-5.4 Thinking model [38] to produce a consolidated topic summary. Based on this output, we manually review and validate the topic labels and descriptions to ensure accurate interpretation. To enable generalization, we perform a manual semantic aggregation step, reorganizing topics into a smaller number of conceptually cohesive broader categories, which we refer to as macro-topics. The resulting macro-topics are: (1) U.S. Politics; (2) Foreign Politics; (3) Crime, Security, and Justice; (4) War; (5) Religion; (6) Technology; (7) Health; (8) Environment; (9) Entertainment; (10) Hobbies; and (11) Other (aggregating outliers and topics outside the analytical scope, such as cryptocurrencies).

Although the dataset was originally collected using politically-oriented seed terms in the context of the 2024 U.S. elections [5], which may introduce sampling biases in both topical coverage and temporal dynamics, given the heightened activity and rapid influx of information typical of election, prior work has shown that the snowball-based collection process naturally expands beyond strictly political groups, capturing a substantial amount of non-political content [39]. Therefore, while our findings should be interpreted in light of this potential bias, the dataset still enables a meaningful comparison between political and non-political content.
Thus, we consolidated these macro-topics into two analytical sets: political (U.S. Politics, Foreign Politics, War, and Crime Security Justice) and non-political (the remaining ones). A macro-topic was classified as political when its representative content predominantly addressed governmental institutions, political actors, public policies, electoral processes, or geopolitical conflict. Categories whose themes did not primarily concern these domains were classified as non-political, even when occasional intersections with political discourse occurred.



3.3 Classifying the Remaining Videos

With macro-topics manually assigned to the 10% sample, we train a supervised classifier to automatically label the remainder of the dataset. We represent each document as a dense semantic vector using paraphrase-MiniLM-L6-v2, the embedding model selected during BERTopic tuning, and employ Random Forest [7], a widely used classifier in text categorization due to its strong performance in high-dimensional settings [32][41]. We use stratified 5-fold cross-validation (Stratified K-Fold), grid search for hyperparameter optimization, and Macro F1 as the primary evaluation metric. The best hyperparameters are: class_weight=balanced, max_depth=None, min_samples_split=5, and n_estimators=200. The final obtained Macro F1 score is 0.753 with standard deviation 0.005, indicating stable behavior across folds. We then apply the trained model to label the full dataset, enabling temporal and thematic analyses at scale.

3.3.1 Macro-topic summarization. After labelling the full dataset into macro-topics, we construct interpretable semantic descriptions for each category. Since macro-topics aggregate multiple BERTopic topics, we no longer rely on topic-model artifacts (e.g., keywords and representative documents), but instead summarize representative documents directly. For each macro-topic, we sample up to 20,000 documents and embed their title+description texts using paraphrase-MiniLM-L6-v2. We then compute the semantic centroid (mean embedding), which corresponds to the region of highest semantic density, and rank documents by inner-product similarity. The 20 closest documents are selected as macro-topic exemplars, acting as representatives of their central structure, and summarized by ChatGPT-5.4 Thinking, producing a concise, human-interpretable description, which is subsequently manually validated. To ensure consistency, neutrality, and reproducibility, we use the following standardized prompt:

TFFrameColorrgb0.2,0.4,0.3
TFTitleColorrgb206,209,171


Prompt

The input consists of documents comprising the titles and descriptions of YouTube videos, grouped into macro-topics.

Input: top_20_docs: The 20 most representative documents for the macrotopic.

Instructions: Carefully analyze the provided content to infer the main theme of the macrotopic grouping; Focus on identifying recurring patterns, themes, or subjects in the transcripts; Do not mention or reference specific videos, speakers, or quotes; Use clear, neutral, and concise language; Do not invent information not present in the inputs.

I will send the information in a file. Considering the information provided, prepare the summary following this format:

Macrotopic Title: <macrotopic title>; Summary: <macrotopic summary>

The answer must be strictly in English.




3.4 Video Toxicity Estimation

To quantify toxicity associated with the videos, we assume that, in the absence of full transcripts, the publicly available textual fields (title and description) provide a scalable proxy for the tone and framing of the underlying content. Accordingly, these textual fields were used as input for toxicity inference.

Since there is no single universally accepted model for toxicity detection, and different tools may capture distinct aspects of harmful language depending on the domain [42][10], platform, and textual cues available, we experiment with two widely used toxicity detection systems. We first apply Detoxify [23], a BERT-based model executed in an offline setting, which outputs scores in [0,1] across multiple toxicity-related dimensions (including overall toxicity, severe toxicity, threat, insult, and identity attack). In parallel, we also evaluate toxicity using Google’s Perspective API [31], requesting the same dimensions.

For model comparison, we focus on the overall toxicity score and compute the absolute difference between Detoxify and Perspective outputs for each video. We identify cases of substantial divergence and manually inspect a sample of the most discrepant items to assess the nature of disagreement. This inspection reveals two recurring patterns. First, in our dataset, Detoxify tends to generate context-sensitive false positives, assigning elevated toxicity scores to non-violent or metaphorical uses of terms such as “war” or “battle” (e.g., theological or gaming contexts). Second, Detoxify appears less sensitive to implicit hostility expressed without explicit profanity, whereas Perspective more consistently captures tone-dependent threats and antagonistic framing.

Based on qualitative auditing of strongly divergent cases and the observed contextual robustness of Perspective in our dataset, we adopt the Perspective API as the primary method for toxicity measurement in the remainder of the study. We therefore apply it to the full corpus of videos, retaining the same toxicity dimensions for downstream analyses.



4 Results

Our analysis unfolds along three dimensions that mirror our research questions: how shared YouTube links organize into thematic domains, how they propagate across Telegram’s public chats, and how these hypertextual circulation patterns evolve over time.



4.1 Thematic Landscape and Toxicity (RQ1)

4.1.1 What is Shared on Telegram: Macro-topics. To understand what types of content are redistributed through YouTube→Telegram’s hyperlink layer, we begin by examining how content from shared YouTube links clusters into macro-topics.
As described in Section 3.3.1, we produced concise semantic summaries for each macro-topic. For space reasons, we report here only the summaries of the four political macro-topics, which constitute the core analytical focus of the study, while the others are largely self-descriptive.
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[image: Figure 4: Distribution of video overall toxicity by macro-topic.]Figure 4: Distribution of video overall toxicity by macro-topic.
U.S. Politics: centers on contemporary United States political dynamics, with a strong emphasis on electoral campaigns, rallies, and public appearances. It reflects partisan discourse, comparisons between political leaders, reactions to debates, and commentary aligned with conservative media narratives. The content highlights campaign messaging, party unity, and critiques of opposing political figures.

Crime, Security and Justice: focuses on issues related to crime prevention, law enforcement, and the justice system, with particular emphasis on human trafficking, child exploitation, and high-profile criminal investigations. The documents highlight arrests, undercover operations, legal accountability, and public awareness efforts aimed at protecting vulnerable populations and addressing systemic failures.

Foreign Policy: It concentrates on international relations with a strong regional focus on Taiwan and its geopolitical context. It covers elections, governance, cross-strait relations with China, security concerns, international diplomacy, and Taiwan’s role in global political institutions, emphasizing political analysis and regional stability.

War: It addresses armed conflict and geopolitical violence, with a primary focus on the Israel–Palestine conflict and broader Middle Eastern tensions. It includes political commentary, historical framing, moral arguments, and discussions of military actions, international responses, and ideological interpretations related to ongoing wars.

To characterize the information environment of YouTube videos shared on Telegram, we examine the distribution of unique videos across macro-topics (see Fig. 3), contrasting political macro-topics (orange) against non-political macro-topics (blue). The distribution is markedly skewed, indicating that shared videos are unevenly distributed across themes. Some macro-topics account for a substantially larger portion of videos, while others remain comparatively limited in scope.

We observe three broad patterns: (1) Niche macro-topics, located at the bottom of Figure 3, exhibit low sharing volume (e.g., Technology, Crime/Security/Justice, Environment, Health, and Hobbies), suggesting more circumscribed thematic presence. (2) Intermediate-volume macro-topics are dominated by politically salient themes (US Politics, War, and Foreign Policy), indicating sustained attention to political content without fully saturating the platform. (3) Mass-audience macro-topics, notably Religion and Entertainment, contain the highest number of distinct shared videos, each surpassing 110k items. These results show that Telegram’s political sphere is not exclusively dominated by political content in terms of unique video diversity. However, political macro-topics occupy a prominent position, combining substantial thematic breadth with consistent presence in the corpus of shared links.


4.1.2 Toxicity by Macro-topic. We next quantify the toxicity associated with each macro-topic using the Perspective API. Table 3 reports mean scores across six toxicity-related dimensions. To assess whether toxicity in each macro-topic is statistically higher than in the remainder of the dataset, we apply one-sided Mann–Whitney U tests with Bonferroni correction [34], to compare the distribution within each macro-topic and outside it. The results reveal a consistent pattern: the political macro-topics Crime, Security and Justice, War, and U.S. Politics concentrate the highest mean toxicity levels compared to the rest of the dataset. In particular, Crime, Security and Justice and War display the highest values across all measured dimensions (overall toxicity, severe toxicity, insult, obscene, threat, and identity attack). Substantively, these themes involve sensitive narratives centered on criminal activity, armed conflict, and geopolitical confrontation, which plausibly contribute to elevated toxicity scores. Notably, Crime, Security and Justice is a comparatively low-volume macro-topic, whereas War is substantially more prevalent; yet their mean toxicity levels are comparable. This contrast indicates that toxicity is not proportional to content volume.

Figure 4 provides a distributional view of toxicity. Political macro-topics show broader interquartile ranges, indicating that higher toxicity scores extend across a larger portion of videos. In contrast, non-political macro-topics display more compressed distributions, with high toxicity values concentrated in a smaller subset of items.

To complement the analysis, we performed pairwise comparisons (topic-vs-topic) using the one-sided Mann-Whitney U test with Bonferroni Correction. Figure 5 presents the results matrix, in which dark cells indicate that the toxicity distribution of the macro-topic in the line (L) is significantly higher than that of the macro-topic in the column (C). The results reveal a hierarchy of toxicity across macro-topics. War consistently dominates other categories, followed by Crime, Security and Justice and U.S. Politics, whose distributions are significantly higher than most other themes. More broadly, political macro-topics tend to exhibit higher toxicity distributions than non-political ones. An exception emerges for Entertainment, whose toxicity distribution exceeds that of Foreign Policy, indicating that the political vs non-political distinction does not perfectly align with toxicity levels. The pairwise comparisons indicate that toxicity is systematically stratified across themes rather than uniformly distributed.
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Answer to RQ1:. Our findings delineate a heterogeneous thematic landscape of YouTube videos shared within U.S. political Telegram chats during 2024. Although these chats are supposed to be politically oriented, the YouTube shared content spans both explicitly political themes and categories not directly related to electoral or governance issues.
Political macro-topics exhibit consistently higher toxicity than non-political themes across all measured attributes. Differences between macro-topics persist at the distributional level, indicating that toxicity varies across issue domains rather than being confined to isolated dimensions.

For the remainder of the paper, we focus on political macro-topics and retain three non-political categories as reference groups: Religion, Health, and Hobbies. As the central objective is to analyze political content, we restricted non-political categories to optimize the visualization of subsequent analyses, selecting representatives with different volume and toxicity profiles. Religion is included as a high-volume non-political category with intermediate toxicity, while Health and Hobbies provide a low-toxicity baseline, as they exhibit low mean scores and no significant difference in pairwise testing.



4.2 Telegram Diffusion Dynamics (RQ2)

This section investigates how the macro-topics circulate within Telegram: we analyze how shared YouTube videos spread across chats, compare their reach, reposting frequency, and persistence, and assess whether toxicity is associated with these diffusion patterns.
We operationalize diffusion using four complementary metrics computed from URL occurrences: (i) sends, the number of times a given video is posted on Telegram (i.e., the total count of occurrences of its YouTube URL/ID); (ii) unique chats reached, the number of distinct public chats in which the video appears (capturing breadth of exposure across communities); (iii) lifetime, defined as one plus the number of days between the first and the last appearance of the video in the dataset (capturing persistence in the ecosystem) (iv) transfer time, defined as the difference (in number of days) between the date a video is published on YouTube and its first appearance on Telegram. Using these metrics, we compare political vs. non-political macro-topics and examine correlations between diffusion and toxicity attributes.

4.2.1 Information propagation patterns. Figure 6 shows the complementary cumulative distribution of videos as a function of number of sends. The main panel contrasts political vs. non-political content, while the zoomed panel highlights macro-topic differences in the low-send regime (0–10 sends), where most variation concentrates.

Table 3: Mean Perspective API toxicity scores per macro-topic.
Asterisk (*) indicates distributions significantly higher than in the rest of the dataset (Mann–Whitney U test with Bonferroni correction, p < 0.05/60).
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Two high-level regularities emerge. First, the majority of videos exhibit limited diffusion. Of the 263,412 videos across the seven retained macro-topics analyzed in this subsection, 164,548 (approximately 62.5%) are posted exactly once. For these items, circulation is minimal: the video appears in a single chat and has a lifetime of one day. This pattern indicates a high churn rate for YouTube content on Telegram and holds for both political and non-political categories. However, meaningful differences surface at the macro-topic level. While U.S. Politics and Crime, Security and Justice have fewer than 50% of their videos posted only once, macro-topics such as Hobbies and Foreign Policy exceed 70% in this condition. This suggests that some themes are more likely to clear the initial “activation” barrier (i.e., to be reposted beyond their first appearance), possibly consistent with topic-dependent engagement and community interest. Given the prevalence of one-off postings, we restrict the remainder of this subsection to videos that are reposted at least once. We define these videos as viral.

[image: Figure 7: Complementary cumulative distributions of diffusion metrics for viral content.]Figure 7: Complementary cumulative distributions of diffusion metrics for viral content.
Figure 7 reports complementary cumulative distributions for viral videos across the four diffusion metrics: sends, unique chats, lifetime, and transfer time. For sends and unique chats, political and non-political content exhibit broadly similar distributions, indicating that once the viral threshold is crossed, content can reach comparable breadth and volume of reposts regardless of topic class.

In contrast, lifetime sharply distinguishes the two categories: political videos have substantially shorter circulation windows than non-political videos. Transfer time shows that videos uploaded on YouTube transfer to Telegram in a substantially shorter period of time for political content.
The solid grey lines corroborate that this pattern holds across all political macro-topics.

Although political and non-political videos reach comparable breadth once reposted, political content circulates over shorter time spans. In other words, political videos tend to exhibit higher daily intensity, shorter transfer times, and shorter lifetimes—characterized by rapid bursts of diffusion rather than long-tail persistence, and quickly cross platform barriers.

To complement these analyses, Table 4 presents descriptive statistics for ratios of dissemination metrics that help characterize different aspects of propagation dynamics. On average, political videos exhibit higher sends/day and chats/day, indicating that they generate more sends and reach more chats per day than non-political videos. In contrast, non-political content shows a substantially higher standard deviation in sends per day, suggesting a more heterogeneous distribution: most videos have low dissemination, but a few outliers become extremely viral. Political content, by comparison, exhibits a more consistent pattern of virality. In addition, political videos exhibit slightly higher chats/send values, indicating that each video reaches a marginally larger number of distinct chats, suggesting more distributed diffusion.

Table 4: Dissemination metrics of contents

	Metric	Politics			Non-Politics		
	2-4 5-7	Mean	Std	Median	Mean	Std	Median
	Sends / Day	2.484	7.806	2.000	1.685	10.460	1.500
	Chats / Day	2.287	2.432	2.000	1.431	1.605	1.000
	Chats / Sends	0.937	0.158	1.000	0.884	0.212	1.000


Taken together, these findings indicate that differences between political and non-political content lie in their temporal dynamics. Conditional on virality, political videos tend to reach multiple chats rapidly and diffuse with higher daily intensity over shorter time spans, consistent with burst-like circulation. In contrast, non-political videos exhibit comparatively slower, more sustained diffusion patterns. This might be due to the election period and heightened political interest.

[image: Figure 8: Spearman correlations between toxicity attributes (Perspective API) and diffusion metrics, by macro-topic.]Figure 8: Spearman correlations between toxicity attributes (Perspective API) and diffusion metrics, by macro-topic.
4.2.2 Toxicity–diffusion associations. We examine the association between toxicity and diffusion across macro-topics using Spearman correlations. Results indicate statistically significant but consistently weak relationships between toxicity attributes and diffusion metrics, with correlation magnitudes generally around 0.1. Figure 8 summarizes the statistically significant associations (p < 0.05). Political macro-topics, particularly Foreign Policy and U.S. Politics, show predominantly positive correlations, suggesting that toxic content tends to circulate slightly more within these domains. By contrast, transfer time follows a somewhat different pattern: correlations are more often positive across macro-topics, indicating that higher-toxicity videos tend to appear on Telegram after longer delays. Overall, these results suggest that toxicity is present across different diffusion patterns, but that its association with diffusion remains limited in magnitude. For other themes, associations are weaker and less systematic, reinforcing that toxicity–diffusion relationships are context-dependent but consistently weak, even when statistically significant.

Answer to RQ2:. We find that diffusion is highly skewed: most videos are posted once, indicating rapid turnover and limited propagation. Among the subset of viral videos (sends >1), political and non-political content achieve comparable reach and reposting volume. However, political videos display a distinct temporal pattern, with shorter lifetimes and higher daily intensity. In practice, political content diffuses through burst-like, short-duration episodes that quickly reach multiple chats, whereas non-political videos circulate more gradually and persist for longer periods.

Regarding toxicity, correlations with diffusion are consistently small in magnitude. Toxicity is therefore not a dominant determinant of reach or reposting frequency; at most, it behaves as a weak, theme-contingent co-factor (with slightly more positive associations in U.S. Politics and Foreign Policy).



4.3 Temporal Dynamics of Content (RQ3)

[image: Figure 9: Temporal dynamics of activity, participation, and content production across macro-topics in 2024.]Figure 9: Temporal dynamics of activity, participation, and content production across macro-topics in 2024.
Beyond cross-sectional diffusion patterns, we examine how diffusion and toxicity dynamics evolve. We analyze the weekly evolution of diffusion and toxicity throughout 2024, tracking (i) the volume of shared videos, (ii) the number of active chats, and (iii) changes in average toxicity across macro-topics. This temporal perspective allows us to distinguish sustained from episodic patterns of circulation and to assess how sharing dynamics vary in correspondence with high-salience political and informational events.

4.3.1 Weekly volume dynamics. We first count the total number of videos posted per macro-topic on a weekly basis (Figure 9). Several macro-topics display pronounced spikes throughout 2024, most notably U.S. Politics, as well as Religion, Foreign Policy, and Health. Manual inspection of videos in peak weeks, combined with external news verification, indicates that many of these surges coincide with high-salience events. In U.S. Politics, spikes align with major campaign developments, including the attempted assassination of then-candidate Donald Trump (July 13) and the U.S. presidential election (November 5). Similar event-driven spikes are observable in other macro-topics. In Religion, peaks coincide with the 53rd International Eucharistic Congress and Vatican-related hearings involving Pope Francis. In Foreign Policy, surges align with Benny Gantz’s resignation from Israel’s war cabinet and the European Parliament elections. Likewise, spikes in Health correspond to the Marburg virus outbreak reported in Rwanda and renewed coverage of mpox.

However, comparing total sends with weekly counts of unique videos (Figure 9) reveals an important distinction. While peaks in U.S. Politics remain clearly visible under unique-video counting, indicating a broad influx of new content, spikes in Religion, Foreign Policy, and Health become substantially attenuated. This suggests that many of their observed surges are driven primarily by intensive recirculation of a limited set of videos rather than by increased content diversity. In the case of U.S. Politics, by contrast, the persistence of peaks under unique-video counting reinforces the interpretation that, especially during the electoral period, diffusion is sustained by a strong and continuous influx of new content. This pattern is consistent with a faster, shorter-lived attention cycle, in which videos are rapidly introduced, circulated, and displaced as new political developments emerge.

Furthermore, in Figure 9, U.S. Politics exhibits not only episodic spikes but also a sustained upward shift in baseline volume over the year. During the first half of 2024, weekly counts remain below approximately 3k videos, whereas in the months leading up to the election, they stabilize around 5k.
This suggests an intensification in the recirculation of weekly video content on this topic, as Figure 9 does not show a corresponding difference between the two semesters.
On the other hand, other macro-topics do not display a comparable increase.

4.3.2 Active chat participation. Figure 9 reports the weekly number of chats in which videos associated with each macro-topic are shared. Most themes exhibit a relatively stable base of participating chats over time, indicating that recurring discussion tends to take place within an established set of chats. Political macro-topics, especially U.S. Politics and Foreign Policy, depart from this pattern during major events: in high-salience weeks, the number of active chats increases sharply, mirroring the volume of spikes observed earlier. These surges suggest that external events temporarily broaden participation beyond the usual set of recurring chats.

Looking at cumulative participation, most macro-topics show a rapid expansion phase early in the year, followed by a marked slowdown in new-chat entry. After the first 7 weeks, already about 50% of the chats that will eventually participate have appeared, which corresponds to roughly 3,300 out of 6,200 chats for the largest macro-topic (Religion) and about 1,100 out of 2,400 for the smallest one (Crime, Security and Justice). From that point onward, expansion becomes substantially incremental, proceeding at only about 1-1.5% of the final total per week, indicating that diffusion is primarily sustained by a relatively stable core of recurring chats.

4.3.3 Weekly toxicity dynamics. We investigate how toxicity levels evolve across macro-topics in 2024. Weekly toxicity is computed as the average overall-toxicity score of videos posted in each week, allowing comparisons independent of posting volume (Figure 9). Across themes, toxicity remains comparatively stable, with only modest fluctuations. This suggests that spikes in activity are not primarily driven by short-lived concentrations of highly toxic videos. Instead, macro-topics differ in their baseline toxicity levels, while within each macro-topic the average toxicity varies only marginally over time.

This stability is particularly evident for higher-toxicity political macro-topics such as War and Crime, Security and Justice, which remain consistently elevated week after week. Overall, high-salience events appear to modulate how much content circulates and how many chats participate, but they do not substantially alter the average toxicity within each thematic domain.

Answer to RQ3:. Temporal dynamics vary systematically across macro-topics. Three distinct patterns emerge: (i) sustained growth in U.S. Politics before the U.S. election with event-driven amplification; (ii) punctuated, event-linked spikes largely driven by recirculation of a small set of focal videos in Foreign Policy, Health, and Religion; and (iii) relative stability with limited week-to-week variance in Crime/Security/Justice, Hobbies, and War. When restricting the analysis to unique videos, peaks attenuate for event-driven macro-topics, indicating that many bursts reflect repeated sharing of a few items rather than increases in distinct content. In contrast, spikes in U.S. Politics remain visible, consistent with a broader influx of new videos during major events.

Active-chat patterns further show that most themes rely on a stable base of participating chats, while high-visibility political events temporarily broaden participation. Finally, weekly toxicity remains largely stable within each macro-topic: events amplify volume and participation, but do not substantially alter average toxicity levels.



5 Conclusion and Future Work

This study conceptualized Telegram as a cross-platform redistribution layer in which shared URLs function as observable traces of how external media content is recontextualized and amplified. By analyzing YouTube videos shared in Telegram chats throughout 2024, we characterized the thematic structure of circulating content, quantified toxicity, and examined diffusion in terms of reach, recirculation, persistence, and temporal transfer.

Three main findings emerge. First, the thematic landscape is heterogeneous: although political content is prominent, politically oriented chats also circulate substantial non-political material. Moreover, political macro-topics consistently exhibit higher toxicity than non-political ones. Second, diffusion is highly skewed. Most videos are shared once and disappear quickly. Among reposted videos, political and non-political content achieve comparable reach, but political videos spread over compressed time horizons, with shorter lifetimes and higher daily intensity. The key difference lies not in the ultimate scale of diffusion, but in its temporal structure. Third, toxicity exhibits small but statistically significant associations with diffusion metrics in selected macro-topics. These effects are not systematic, however, and do not uniformly translate into greater reach across themes. At the same time, toxicity levels remain comparatively stable over time within each macro-topic, suggesting that toxicity is primarily structured by thematic domain rather than driven by episodic spikes in posting volume. Taken together, these results suggest that cross-platform amplification is shaped more by topic and temporality than by toxicity alone. Shared links do not simply transport content across platforms; as cross-platform bridging acts, they reorganize its visibility along thematic and temporal lines, producing burst-like amplification in some domains and stable recirculation in others.

Future work can extend this perspective by modeling URL sharing as explicit cascades across group-level interaction networks, incorporating richer video signals beyond metadata, and employing causal designs to disentangle topic salience from content attributes. A deeper examination of feedback loops between Telegram bursts and subsequent YouTube engagement would further clarify how cross-platform linking contributes to the broader dynamics of online political communication.



6 Limitations and Ethical Considerations

We acknowledge several limitations of this study. First, toxicity is measured using video metadata (title and description) rather than full transcripts or audiovisual content. Although this enables large-scale analysis, it may not capture contextual nuance or implicit forms of harmful speech present in the videos themselves.

Second, our analysis relies on an existing large-scale dataset of Telegram chats related to the 2024 U.S. election. While the dataset is extensive in scope, it was not collected by the authors, and we therefore do not claim comprehensive coverage of Telegram activity. In addition, because the corpus was originally constructed using politically oriented seed terms in the context of the election, it may introduce sampling biases in both topical coverage and temporal dynamics. At the same time, prior work has shown that the snowball-based collection process naturally expands beyond strictly political chats. Therefore, our results should be interpreted in light of this potential bias: they characterize patterns within the observed corpus rather than the entire platform, while still enabling meaningful comparisons between political and non-political content.

Third, the relationship between toxicity and diffusion is assessed using correlational methods. These findings do not imply causal effects of toxicity on amplification dynamics.

From an ethical perspective, the study analyzes publicly available content and focuses exclusively on aggregate patterns. No attempt was made to identify individual users or profile-specific groups. Toxicity scores derived from the Perspective API are probabilistic indicators of linguistic features and should not be interpreted as normative judgments about content or intent. Care was taken to avoid reproducing harmful material beyond what is necessary for analysis.
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Notes

1. From this point onward, the term ‘chat’ will be used to refer to both groups (many-to-many communication) and channels (one-to-many).

2. https://github.com/MateusoBrito/US-Election-On-Telegram

3. Even limited to 128 tokens [44], it presents better results than models with more tokens
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