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1. Introduction

Communication is key to informing citizens about the government’s decisions and ac-
tions. It also intends to improve the reputation of public organisations and convince
people to change their behaviour. Social media offer opportunities to disclose infor-
mation, reach out to specific groups, foster engagement, and leverage increased engage-
ment to get feedback (DePaula et al., 2017). Such feedback may help governments im-
prove their communication strategies, refine their policies, and collect citizen percep-
tions about these policies. Getting citizens engaged is therefore central, and regarded as
a key objective for governments when using social media.

This observation also applies to crises, when governments need to react quickly to
protect their population. While engagement neither guarantees nor acts as a proxy for
behavioural change, it provides insights into citizens’ feelings about a policy decision.
These feelings may orient future communication and help governments refine their
strategy as the crisis evolves. Numerous contributions have identified engagement driv-
ers on social media (e.g., Wukich 2020), including post topics. In this regard, research
has shown that citizen engagement may be significantly affected by variations in content
published on social media (e.g., Dolan et al., 2019; Moran et al., 2019).

However, most contributions addressed the effect of content from a specific per-
spective (e.g., marketing) and in non-crisis situations. We aim to extend this field of
research by addressing the communication strategies adopted by Ukraine, Poland, Slo-
vakia, Moldova, and Romania in their COVID-19 vaccination campaigns. This cross-
national perspective is compelling for three reasons. The first regards the dearth of re-
search on this topic in Central and Eastern European (CEE) countries (Obregon et al.,
2020; Popa et al., 2022). The content-engagement relationship is worth investigating in
states where the vaccination rate is lower than in Western Europe. The second relates to
methodology, as there have been few attempts to connect content with engagement us-
ing both advanced machine-learning techniques (to identify content) and statistical
methods (to test the content-engagement relationship; see Bonson et al., 2015; Paiva
Dias, 2022). The third point concerns the literature’s ambiguous and sometimes contra-
dictory findings on the influence of rational and emotional content on engagement
(Shahbaznezhad et al., 2021; Dolan et al., 2019).

Based on these considerations, we aim here to 1) identify the content raised by
selected CEE countries in their vaccination campaigns; 2) assess whether various con-
tent influenced citizen engagement on social media; and 3) test whether rational content
had more influence than emotional content. Therefore, our main research question is:
during the COVID-19 pandemic, how did citizen engagement vary according to public
authorities’ communication strategies around vaccination?

The next part introduces the theoretical aspects of social-media communication,
focusing on government strategies and citizen engagement, especially during crises. The
subsequent part describes our methodological approach. Then, we present our results,
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discuss our findings and their implications, and conclude with the limitations and paths
for future research.

2. Theoretical background

2.1. Government communication on social media

Historically, government communication relied on traditional media, transmitting one-
way messages via press releases, television, radio, and newspapers. Recently, online
channels have raised expectations about two-way dialogue, interactivity, and more lively
government communication. In this regard, social media—defined by Jin et al. (2011)
as digital tools, platforms, and applications that facilitate content exchange among and
between publics and organisations—provide opportunities to disseminate information
widely, quickly, and more precisely than traditional communication, usually less suited
to interactivity and global reach (Solis & Breakenridge, 2009).

Therefore, social media may foster engagement in policymaking, strengthen the
state-citizen relationship, and enhance public services through collaboration (Lovari &
Valentini, 2020). They provide governments with the possibility to improve citizen ac-
cess to official information (Islm et al., 2021), to “steal the thunder” in emergencies by
releasing information first, and to maintain their reputation by publishing reliable and
relevant content (Lovari & Mazzei, 2015; Lee, 2020).

In most cases, social media is still, yet to a smaller extent nowadays, treated as an
additional channel to simply release information (Neely & Collins, 2018; Wukich, 2016).
When using social media, most government bodies still do not seize the opportunity to
increase state-citizen interactions. This observation results from several shortcomings,
as emphasised by Chen et al. (2020): vague organisational strategies, insufficient re-
sources, and a lack of formal policies, among others.

The above is unfortunate, since authors such as Badu et al. (2023) have shown that
dialogue with target audiences on social media can become proactive and trustful in
crises. However, responsiveness can bring a positive reputation and trust, two core as-
pects for organisations during crises. Indeed, ensuring that crisis information and or-
ganisations themselves are perceived as credible and honest is key (Lee, 2016). Theoret-
ical considerations about social-media communication in crises are further developed
below.

2.2 Government crisis communication on social media

During crises, government communication is crucial, as citizens need to be informed
about the latest developments, understand the actions and decisions made, and comply
with these decisions. This joint “sense-making” is particularly important for building
public trust and increasing citizens” willingness to follow recommendations (vaccina-
tion in our study). Achieving this objective requires coordination, which should always
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rely on a well-established communication strategy. Without a shared and agreed-upon
point of view on the crisis and a clear strategy to communicate about it, messages will
not reach their target audiences effectively, bringing discord in information flows (Boin
& Renaud, 2013).

Regarding crisis communication, the public sector adhered to the use and gratifi-
cation theory (Katz et al., 1973), meeting citizens’ needs for reliable and up-to-date in-
formation. In challenging times, social media are regarded as a “driving force in the
bleeding edge of crisis communication” (Coombs, 2014, p. 7). However, information,
rumours or stories spreading online can be much more unpredictable than if emerging
offline (Jin et al., 2011); yet it remains essential for governments to keep disinformation
under control.

Recently, Wukich (2020) drew several recommendations for social-media com-
munication during crises, especially on preparedness, resource allocation, and intelli-
gence gathering. Regarding state-citizen relationships, he insisted on the importance of
communicating about recovery efforts, encouraging dialogue, and soliciting feedback.
Feedback can be collected on social media when measuring citizen engagement. Fur-
thermore, social media can supplement traditional means of surveying public opinion
by validating survey findings with social-media data and improving academic research
quality, sustainability, and interpretability (Reveilhac et al., 2022).

One of the most recent and global crises was the COVID-19 pandemic. On the
communication front, initial responses were disseminated by public health agencies via
social media (Jandri¢, 2020). Quickly, they emphasised the importance of vaccination
to achieve “herd immunity” (Britton et al., 2020). Despite vaccine availability, willing-
ness to follow recommendations remained crucial (Lazarus et al., 2021). Since effective
crises require motivating and engaging the public to support government actions (Kim
et al., 2021; Ngai et al., 2020), timely and continuous information was disseminated. In
the case of the COVID-19 pandemic, it was also crucial for governments to communi-
cate clearly about the evolution of the situation, convince people to follow the issued
recommendations, and ensure compliance with the rules. The above calls for a better
understanding of citizen engagement, which we will explore in the next section.

2.3 Engagement on social media
Because of its importance in social-media communication, engagement has witnessed
significant development in scientific contributions on state-citizen relationships. Ac-
cording to Reddick et al. (2017), a “double-loop learning” approach to social media un-
derlines the importance of interactions to increase participation and improve the quality
of public services potentially. Measurement often relies on the metrics proposed by
Bonsén and Ratkai (2013) and involves three dimensions:

A. Popularity: average number of likes per post (per 1,000 followers);

B. Virality: average number of shares per post (per 1,000 followers);

C. Commitment: average number of comments per post (per 1,000 followers).
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Using these metrics, numerous contributions have used engagement as a depend-
ent variable and investigated the drivers of such engagement through independent var-
iables. Among the determinants, the effect of content triggered much interest. In this
regard, Shahbaznezhad et al. (2021) hypothesized that different types of content might
have varying moderating effects on engagement, highlighting contrasting results from
prior studies. As mentioned above, we aim to analyse here the distinctive effects of ra-
tional and emotional content on user engagement during the COVID-19 pandemic.

For the sake of clarity, we need to define these content types. Rational content re-
fers to communication that conveys factual, functional, or educational information
aimed at informing or assisting the audience in making decisions. Regarding vaccina-
tion, it includes product specification, brand-related updates, technical data, service de-
tails, current events and updates, etc. (Shahbaznezhad et al., 2021; Coelho et al., 2016;
Cvijikj & Michahelles, 2013; Dolan et al., 2015; Tafesse, 2015). This type of content ap-
peals to users’ cognitive processing by offering clear, tangible value through informative
and utilitarian messaging. In contrast, emotional content seeks to elicit affective re-
sponses and foster personal, political, or social connections. It involves storytelling us-
ing humor or empathy, visual or auditory stimulation (such as music or movement),
relational cues, and calls for action or entertainment elements that engage the audience
on an emotional level (Shahbaznezhad et al., 2021; Coelho et al., 2016; Cvijikj & Micha-
helles, 2013; Dolan et al., 2015, 2019; Tafesse, 2015). It appeals to users’ emotional and
psychological needs, and encourages interaction through enjoyment, empathy, or
shared experiences. This distinction will allow us to effectively label topic clusters as
either rational or emotional, enabling more straightforward interpretation of content
strategies and audience engagement patterns.

Focusing on different areas, existing contributions have found a positive, signifi-
cant relationship between engagement and rational content (e.g., Coelho et al., 2016) or
reached the opposite conclusion (e.g. Cvijikj and Michahelles, 2013; Dolan et al., 2019).
Most of them focused on one context and used Facebook exclusively. Regarding emo-
tional content, Dolan et al. (2019) revealed that entertaining content tended to generate
likes but had little influence on interactive behaviours. Tafesse (2015) showed that cre-
ative, humorous, and light-hearted posts were more likely to attract likes compared to
factual posts. However, Shahbaznezhad et al. (2021) found that rational content triggers
more likes than comments, while emotional content had a significant, adverse effect on
getting people to like posts. Mixed evidence may be explained by the various contexts
and publications previously analysed.

2.4 Engagement on social media during crises

Some authors also investigated social-media engagement during crises (e.g.

Kankanamge et al., 2020). In emergencies specifically, Hofmann et al. (2013) stated that

there was no well-defined communication strategy that would consistently generate en-

gagement. Instead, citizens’ information-seeking behaviour called organisations to fill

“information holes” quickly and efficiently. In this regard, few contributions
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investigated how diverse social-media content published by governments on Facebook
may influence citizen engagement during crises. For example, Yavetz and Bronstein
(2023) analysed government communication on Facebook during the “Guardian of
Walls” military operation in Israel. They identified five content types: a) citizen collab-
oration, b) citizen services, c) empowerment and reassurance, d) guidelines, and e) news
and announcements.

Regarding the COVID-19 pandemic, Fissi et al. (2022) showed that in Italy, in the
first months of 2020, “there [was] a strict connection between the increasing trend in
the number of posts from government and the rise of stakeholder engagement—meas-
ured by likes, shares and comments”(p. 287). In the US, Massey et al. (2021) employed
natural-language processing (NLP) to sort through over 9 million social-media posts on
forums like Reddit and Facebook. They discovered a stagnation in discussions around
COVID-19 safety measures, indicating potential fatigue in engaging the public. Zhou et
al. (2024) examined Facebook posts using the extended Moral Foundations Dictionary
(eMFD). They found that moral framing—specifically appeals to care and fairness—
boosted engagement, especially in politically-aligned regions, suggesting that alignment
with local values may enhance message reception.

Based on the theoretical considerations presented above and the lack of studies in
Central and Eastern Europe, we investigate the vaccination communication strategies
of government social-media accounts in selected CEE countries. Building on prior con-
tributions that showed an effect of communication strategies on engagement in crises
(Yavetz & Bronstein, 2023), we test whether content published on Facebook had an ef-
fect on citizen engagement during the COVID-19 pandemic. Additionally, given the
mixed evidence in the literature, we wish to assess the difference between the rational
and emotional content of social-media posts related to COVID-19 published by gov-
ernments.

3. Methodology

3.1. Data collection

Initially, we collected 12,911 posts from Facebook, Instagram, and Twitter (now X) in
eight states (Ukraine, Poland, Czechia, Slovakia, Hungary, Moldova, Romania, and Bul-
garia) between 1 November 2020 and 31 October 2021. Out of these 12,911 posts, 8,463
were Facebook posts, confirming the predominance of Facebook in the region (Zumo-
fen et al., 2023).

To analyse the posts, we capitalised on the fusional nature of Slavic languages, es-
pecially the use of inflections, i.e., changes in the form of words (e.g. endings). As we
intended to cover the broadest possible syntactic variations of keywords, we collected
data using root words related to “vaccination”, without prefixes and suffixes, known as
a stem: Baky- (Ukrainian); szczep- (Polish); oc¢kov- (Slovak); vaccin- (Romanian).
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Stemming is the process of removing inflectional endings to simplify search and re-
trieval of social-media posts. Content-wise, this allowed for mitigating potential data
shortages and achieving analytical objectivity and solidity.

Seven thousand five hundred thirty-one posts related to COVID-19 vaccination
were gathered and filtered through the Facebook active and indexable official accounts,
including the Presidents” and Prime Ministers’ offices, parliaments’ chambers, and the
central governing ministries dealing with the pandemic (Appendices B, C, D, E, F). The
dataset covers the preselected period mentioned above. Due to high variations in the
dataset, we excluded the countries with the lowest publications on vaccination (Czechia,
Hungary, and Bulgaria).

3.2 Data processing

The first analytical step involved the qualitative examination of content to identify sim-
ilarities and differences in vaccination-related Facebook posts. We used natural lan-
guage processing, a topic modelling technique that helped discover latent communica-
tion patterns and themes (a set of semantically relevant words) within documents. To
put it simply, “[a] topic is the theme, matter or subject of the text; it is the thing being
discussed”; to give an example, one can assume from a topic containing the words
“warming”, “temperature”, and “environment” that it is about global warming (Ange-
lov, 2020, p. 1). To ensure the relevance and coherence of topic allocation, we reviewed
all extracted keywords from the posts.

More precisely, we used Grootendorst’s (2022) BERTopic modelling technique.
This technique relies on the analysis of entire sentences and not on the simple statistical
distribution of words. It allows for the creation of dense clusters, helping us interpret
the topics that emerged from the analysis. The BERTopic syntax begins with the docu-
ment-embedding technique, which involves converting social-media posts into high-
dimensional numerical vectors that represent the overall meaning of the text in the da-
taset. Then, for effective clustering, embedded data should be reduced in dimensions.
The Uniform Manifold Approximation and Projection (McInnes et al., 2018) algorithm
reduces high-dimensional embedding into a lower, two-dimensional space while pre-
serving their local and global structure, specifically for visualisation and clustering pur-
poses. Hierarchical Density-Based Spatial Clustering of Applications with Noise (McIn-
nes et al., 2017) was later used to group clusters based on their density and proximity to
each other. The resulting clusters were labelled as topics. Finally, we used KeyBERT® to
create a coherent keyword representation, since it helped detect the most relevant words
or phrases in a textual corpus. It also allowed for a better understanding of key themes
and provides better interpretability for the next coding steps.

Since a decision was made to rely on a cluster analysis instead of BERTopic’s au-
tomatic topic reduction, we extracted as many topics as possible using the

3 https://maartengr.github.io/KeyBERT/api/keybert.html.
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“min_topic_size=2”" model setting. A topic is considered if there are at least two seman-
tically similar documents, allowing for more comprehensive topic coverage. Then, we
used the elbow method based on the k-means clustering algorithm. Within-Cluster Sum
of Squares (WCSS) gives a measure of how tightly the data points are clustered around
their centroids. The “elbow” point is where the rate of decrease in WCSS slows signifi-
cantly. Beyond this point, adding more clusters no longer reduces the WCSS notably,
and thus does not provide further revealing insights into the data, visually resembling
an elbow in the plot.

To deal with social media posts that were allocated to overgeneralized topics of -1
or 0 (often considered as very broad or noisy), we developed a reorganising algorithm
to reassign those documents to their second-best topics, by checking topic distribution
for each document and finding the highest probability topic that is neither -1 nor 0. The
total number of extracted topics ranged between 104 and 62 according to the countries
(Ukraine = 104, Poland = 91, Moldova = 78, Romania = 68, Slovakia = 62). To process
various languages (Ukrainian, Polish, Slovak, Romanian), a multilingual model for the
embedding step was used. The most extensive datasets in our collection (Poland, 1843
posts and Romania, 1970 posts) resulted in seven clusters of topics per country (Table
1). To keep the results homogeneous and comparable, and reduce size bias, we specified
the’ cluster size of topics as 7 for all countries.

Table 1:

Accounts, posts, topics, and clusters per country

Country Off".:'al ey Posts LIl Clusters
media accounts modelled

Romania 24 1970 68 7

Poland 18 1843 91 7

Ukraine 23 1583 104 7

Slovakia 17 1159 62 7

Moldova 16 976 78 7

3.3 Data analysis

To strengthen and complement our results, the topic modelling technique was com-
bined with statistical inferential methods to establish an explanatory relationship be-
tween the topics and citizen engagement (Chen et al., 2021). Social media posts were
not normally distributed over the topics and their clusters, making it impossible to use
ANOVA to test differences across groups. We preferred the Kruskal-Wallis test, a non-
parametric alternative to ANOVA, followed by post-hoc tests to identify which specific
groups (clusters here) differed from others. The above explained which cluster may in-
fluence engagement more than others. We complemented this analysis with a Benja-
mini-Hochberg procedure, providing a balance between discovering true positives and
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limiting false positives. Four calculation phases per dataset with 7 clusters each (0-6)

were performed, testing hypotheses on whether clusters may influence: 1) reactions; 2)
comments; 3) shares; 4) the sum of three (engagement).

4. Results

4.1. Overview of communication strategies

By categorising social-media posts into topics with a deep machine-learning technique,
we extracted and clustered core messages to evaluate overall informational flows and
how governments tried to persuade their population to vaccinate. Table 2 presents a
country-by-country comparison of the topics, with the emotional topics highlighted in
bold and underlined. Thus, we provide a structural review of the communication focus
in each country, revealing nuances in how governments tailored their messages. Overall,
governments largely favoured publishing a rational type of content on social media.
However, among the five countries, Poland strongly emphasised emotional content,
with three out of the seven clusters (2, 3, and 6), followed by Romania (3, 5) and Mol-
dova (2, 5) with two clusters each. At the same time, for Slovakia (6) and Ukraine (5),
we detected only one emotional cluster per country.

As a result, Ukraine focused on general vaccine promotion and information, lo-
gistical clarity for vaccination access, and protective health behaviors to complement
vaccination efforts. While Cluster 5 included some rational aspects, focusing on vulner-
able populations was often emotionally driven to elicit empathy, highlighting the need
for support and care for those most at risk. In addition to more generic topics and its
emphasis on its geopolitical role in Europe, Poland integrated military messaging that
likely evokes emotions and national pride in Cluster 0. It also ensured empathetic cov-
erage for high-risk and essential worker groups in Cluster 3, with Cluster 6 calling for
communal support. Slovakia, on the other hand, prioritised patient care and healthcare-
infrastructure information, also calling for communal support and aid in Cluster 6. Ro-
mania tried to foster public confidence by scientifically explaining the issue and using
motivational slogans in Cluster 3, further evoking a sense of solidarity and a return to
everyday life in Cluster 5. Moldova underscored its alignment with international initia-
tives, which are categorised as emotional here due to their appeal to national pride and
political values. It also promotes vaccination as part of its national identity, placing it
within Cluster 2.
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Table 2:

Country-by-country comparison of government-communication strategies by topic
clusters and Rational vs. Emotional Alignment

Cluster

Ukraine

Poland

Slovakia

Romania

Moldova

Broad promotion of
vaccination and
general awareness.

COVID-19-specific
vaccination efforts
emphasise the role of
vaccines in combating
the pandemic.

Logistical information
facilitating public
access to vaccination
sites and resources.

Protective measures
and sanitation
practices complement
vaccination.

Highlighting
government-led
initiatives and policies
advancing the rollout
and preventive
measures.

Focus on
vulnerable
populations,
including
adolescents and
individuals with
chronic conditions.

Infection control and
organisational support
via partnerships and
community-level
responses.

Vaccinations in a

military context
leverage
national defense
to encourage
vaccination.

General COVID-19
information and
vaccination
registration
guidance.

Poland’s role in
European strategic
discussions
involves linking
pandemic response
to its geopolitical
position.

Vaccination
efforts for
specific groups,
such as essential
workers and
high-risk
populations.
Broad COVID-19
information
campaigns
ensuring
transparency and
updates on
pandemic
developments.

Logistics of
vaccination
registration and
healthcare access.

Hospitals and
community
support for
vulnerable

groups,
particularly older
adults.

Care-focused:
Regional healthcare
coordination
supporting patients.

Warnings, testing,
and vaccination
registration are
essential for safe

behaviour.

Highlighting clinics
and the Ministry of
Health's
accountability in
pandemic
management.

The impact of
disease and the
challenges faced by
healthcare facilities,
hospital resources,
and epidemiological
control.

National vaccination
campaign: logistics
details, registration,
and testing
requirements.

Slovakia’s hospital
network and
response efforts,
with a focus on
Bratislava as a hub.

Patient care in
hospitals and
community
support for
healthcare
infrastructure.

Vaccine’s role in
immune response,

focusing on antibodies

and medical details to
build trust through

scientific explanations.

Vaccination campaigns
led by committees and

organized teams.

Preventive measures

and public participation

in safe events and
responsible behaviour.

Vaccination and
protection
campaigns, using
motivational
slogans.

Pandemic updates and
news.

Reopening and

solidarity: Promoting

resilience and
returning to
everyday life.

Post-vaccination
issues, healthcare

support, and the role of

medical professionals.

Vaccination efforts
with COVAX's role
in accessibility.

Government and
parliamentary
participation in
vaccination
campaigns.

Linking
vaccination and
immunisation
with national
identity.

Moldova's
engagement in
international
vaccination
initiatives (e.g.,
COVAX, Gavi).

Digital
infrastructure
supporting
vaccination access
(certification and
registration
systems).

Vaccination as

an alignment

with European
integration.

Orchestrated
government and
parliamentary
involvement in
vaccination
campaigns.

4.2. Clusters and engagement
The statistical analysis of social-media clusters provided insights into engagement met-
rics across various themes. Each cluster showed distinct engagement patterns, suggest-
ing varying levels of public interest and response depending on the themes preferred in
government communication. Below, we present the main findings for each country.
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Detailed results can be found in Appendices B-F.

4.2.1. Ukraine

The Kruskal-Wallis H-test confirmed significant differences (p<0.01 in all cases) in en-
gagement across thematic clusters (likes: H=164.86; comments: H=197.99; shares:
H=161.10; total interactions: H=173.06). Government-led vaccination efforts (Cluster
4) attracted the highest engagement, followed by general COVID-19 vaccination infor-
mation (Cluster 1). Content focused on vaccination logistics and vulnerable groups vac-
cination received the lowest engagement, suggesting limited public interest in these top-
ics.

4.2.2. Poland

A significant variation in engagement was observed across clusters, again at the 0.01
level (likes: H=143.66; comments: H=189.30; shares: H=169.62; total interactions:
H=167.02). General COVID-19 information and registration guidance (Cluster 1) gen-
erated the highest engagement, followed by vaccination logistics and healthcare access
(Cluster 5). Strategic discussions on vaccination policies and publications targeting spe-
cific groups again had minimal engagement, indicating a preference for practical, ac-
tionable content.

4.2.3. Slovakia
Engagement differences were also all statistically significant at the p<0.01 level (likes:
H=87.56; comments: H=50.14; shares: H=24.81; total interactions: H=49.96). Vaccina-
tion campaigns and registration information (Cluster 4) drove the highest engagement,
followed by healthcare infrastructure-related content (Cluster 5). Government posts
about hospitals (Cluster 2) received the least engagement, reinforcing the preference for
direct, practical content over institutional narratives.

4.2.4. Romania
Significant differences in engagement were also identified in Romania (likes: H=51.30;
comments: H=48.20; shares: H=36.13; total interactions: H=41.86). Content highlight-
ing the vaccine’s role in immunity reinforcement (Cluster 0) attracted the highest en-
gagement, followed by publications related to the team-led vaccination campaigns
(Cluster 1). Themes focusing on post-vaccination effects and public-event participation
generated the lowest engagement, indicating less interest in these topics.

4.2.5. Moldova
The Kruskal-Wallis test confirmed significant engagement differences in Moldova at
the 0.05 level as well (likes: H=15.36; comments: H=19.25; shares: H=24.77; total inter-
actions: H=16.27). Vaccination campaigns (Cluster 1) generated the highest engage-
ment, followed by content linking vaccination to national identity (Cluster 2). Discus-
sions around international vaccination initiatives and European integration (Clusters 3
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and 5) generated the lowest engagement, reinforcing the trend of limited interest in
broader, strategic themes.

4.2.6. Summary of engagement by country
The findings confirm that rational content, which relies on facts, logic, and data, is the
dominant driver of engagement across all countries. Government-led vaccination cam-
paigns and practical, actionable content consistently led to more interaction, reflecting
citizens’ preference for direct and locally relevant information. In contrast, abstract or
niche topics, such as international initiatives, strategic discussions, and vaccination for
specific groups, received limited engagement.

Different content types evoked varying levels of engagement among citizens in
each country, revealing that public interest hinged on specific themes and messaging
surrounding COVID-19 vaccination. Rational content focused on government-led vac-
cination campaigns and actions saw the highest engagement in Ukraine, Moldova, Slo-
vakia, and Romania, indicating a strong response to official sources. Meanwhile, ra-
tional, practical information and registration guidance drew the most interest in Poland
and Slovakia, further showcasing, again, a clear preference for actionable, straightfor-
ward information. Although rational content dominated across all countries, Moldova
stood out with an exceptionally high response to emotional content related to vaccina-
tion, and especially national identity.

Table 3:

Most engaging (total of interactions / median) clusters per country — emotional
clusters are highlighted in underlined bold

Top q Second-Best Medi
ntr Total Median Total edian
ST Engagement L] ek Engagement L]
4 - Vaccination 1.329.242 737.5 661.222 249
A Efforts and 1 - COVID-19
Ukraine Government-led vaccination
activities
1 - General COVID- 432.359 58 170.547 54
19 information and 4 - COVID-19
Poland registration campaigns
guidance
4 - Vaccination 1.136.886 622.5 114.443 1060
= campaigns and 5 - Healthcare
Slovakia registration infrastructure
information
0 - COVID-19 910.261 99 éo-mTriiatrtré:_r::d 170.421 54
sl
P campaigns
1 - Government 86.544 121 2 - Vaccination 71.278 127
Moldova vaccination and national
campaigns identity
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Conversely, there were some exceptions for rational content. Strategic discussions
related to new vaccine supply or testing, international initiatives, and emotional niche
topics like age-specific group vaccination consistently received low engagement in all
countries, suggesting limited public interest in abstract or less immediate concerns (Ap-
pendix G). This pattern confirmed that citizens prioritised direct, practical, and locally
relevant content over broader or strategic themes.

5. Discussion

5.1 Communication strategies

The study’s first analytical phase delved into a comprehensive content analysis of social-
media posts disseminated by governments. Despite variations in framing and the tar-
geting of specific audience segments, a predominant trend emerged: most countries fa-
voured an informational, pedagogical, and narrative-driven communication approach.
This finding aligns with the literature on crisis communication, which emphasises the
significance of tailoring messages to resonate with diverse audience groups (Canel &
Luoma-aho, 2018) and making information from public authorities easy to reach and
consume (Islm et al., 2021). The prevalence of a predominantly informative communi-
cation style suggests a concerted effort by governments to engage citizens in sense-mak-
ing, foster trust, and promote compliance with vaccination recommendations (Kim et
al, 2021; Ngai et al., 2020).

In our dataset, we found similarities and differences in communication ap-
proaches. Across Ukraine, Poland, Slovakia, Romania, and Moldova, social-media strat-
egies shared core themes: promoting vaccination, offering logistical guidance, and status
updates on the issue. All countries emphasised access to vaccination and the importance
of institutional support, reflecting a unified approach to public health.

Regarding differences, Ukraine’s strategy centred on comprehensive health mes-
saging, encouraging vaccination uptake and promoting safe behaviours. Poland con-
nected vaccination to national defence and European identity, while Slovakia empha-
sized healthcare resilience, regional support, and leadership visibility. Romania sought
to build public trust through scientific explanations and motivational messaging, fos-
tering a proactive public health culture. Moldova highlighted international solidarity
and European partnerships in the context of vaccination. These nuanced strategies re-
flect the adaptability of social media in public-health communication, showing how dif-
ferent countries leveraged specific narratives to enhance vaccination acceptance.

Our main results from the second analytical step, which addresses rational-emo-
tional types of content and engagement, show that while countries adopted similar tar-
gets to educate, inform, guide, and update their population to encourage vaccination,
their varying focus on the presentation of this issue led to different engagement levels.
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Rational social-media content that relies on facts and hard data to convey messages was
generally dominant in terms of engagement. However, even some rational clusters re-
lated to new vaccine supply or its testing, international initiatives, alongside emotional
topics like age-specific group vaccination, received low engagement across all countries.
The above might indicate limited public interest in more abstract or less immediate con-
cerns. The result was quite different in terms of emotional content (using feelings, val-
ues, and shared experiences). Among all countries, only Moldova received the second-
best engagement from emotional content, which addressed vaccination and national
identity in this case.

Our results complement prior findings from the crisis-communication literature
in various ways. First, they show that effective communication entails more than high
frequency of messaging. Although social media prove to be useful for government com-
munication (Pang et al., 2021; Falco & Kleinhans, 2018; Haro-De-Rosario et al., 2016),
our findings emphasise the need to move beyond sheer volume and consider other in-
fluential factors, such as message quality, content relevance, and emotional resonance
withing specific cultural and/or political settings (Limaye et al., 2020).

The above indicates that successful crisis communication requires a multifaceted
approach that goes beyond mere message dissemination (Boin & Renaud, 2013) and
involves developing communication strategies in advance (Cernicova-Buca & Palea,
2021). Nevertheless, social media must be consistently filled with credible information
from governments, reducing the spread of infodemia and disinformation (Lovari,
2020), which might otherwise hinder trust-building (Limaye et al., 2020).

5.2 Theoretical and practical implications

Using BERTopic, our refined approach to identifying social-media content provides a
more sophisticated, scalable means of understanding the posts that drive engagement
on social media. Focusing on CEE countries, we fill a gap in the literature on crisis com-
munication, offering insights into how governmental strategies vary across different,
under-commented contexts. Our findings lay the foundations for future qualitative re-
search, suggesting that beyond content frequency, the nuances of message framing and
emotional resonance play a critical role in effective crisis communication.

Our results encourage communication managers to focus on practical communi-
cation (vaccination information, registration guidance, and healthcare infrastructure),
actionable communication (vaccination updates, thereof statistics, and regular up-
dates), and, in some cases, emotionally resonant messaging (national identity). Empha-
sising clear guidance for accessing services and leveraging official, trustworthy voices
enhances credibility and fosters engagement. In addition, topics involving abstract or
strategic discussions (such as vaccine supplies, their testing and international initiatives)
and emotional niche concerns (age-specific group vaccination) should be avoided, as
they do not enhance two-way dialogue with the public.
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6. Conclusion

Social media presents clear advantages, due to user-generated content and interactivity.
By including them in their communication toolkit, public organisations can develop a
positive reputation with their audience, built on proactive and trustworthy dialogue.
This approach aligns with earlier research highlighting the significance of user engage-
ment in shaping public behaviour during crises (Reyes-Menendez et al., 2019; Pang &
Liu, 2020). Therefore, during global health crises, government communication should
both motivate for action and promote engagement. Governments communicated the
initial responses to the COVID-19 pandemic through social media and specialised agen-
cies. By keeping people updated with clear, verified, and relevant content, official
sources aimed to position themselves as a credible source of information and foster trust
among the population.

Our study highlights the value of maintaining an informative and transparent
online presence to establish a sense of reliability and credibility among citizens. Follow-
ing a detailed content analysis of posts issued by Eastern European public bodies on
COVID-19 vaccination, several common themes emerged, including a predominant fo-
cus on informational updates, storytelling, and government-led initiatives.

Our research showed strong statistical significance between clusters of content and
various elements of social media engagement: a) reactions, b) comments, c) shares, d)
sum of three - i.e. engagement. It also showed a strong statistical correlation between
specific content clusters and distinct levels of social media engagement metrics: reac-
tions, comments, shares, and overall engagement. We were also able to bring some clar-
ity to the controversial findings on the impact of informational and relational types on
engagement.

Our findings indicate that rational-content clusters focused on vaccination efforts,
government-led campaigns, and actionable information consistently generated higher
levels of engagement. Moreover, moderate engagement resulted from the publication of
rational content, covering clusters that related to general vaccination information and
healthcare infrastructure across most countries. Only in the case of Moldova did emo-
tional content bring up high engagement, with a moderate level observed in Romania—
less actionable topics, such as international and strategic discussions, generated less en-
gagement. The above indicates that audiences were more responsive to rational content
that was relevant locally, action-oriented, and directly related to the immediate health
concerns of the public.

Our article faces limitations. First, while the vast majority of Facebook posts were
retrieved, information might be missing because the data was collected based on key-
words, which were reduced to their basic form (stem). Second, because we were looking
for meaningful themes within a single theme of COVID-19 (using the elbow method’s
clusterisation algorithm to group similar topics based on semantic cosine similarity), it
is possible that we lost some of the nuanced interpretation stored under fewer or greater
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numbers of clusters. Third, while we contribute to the literature with data on under-
commented CEE countries, we also acknowledge that communication strategies and
public responses may vary considerably in other cultural and political settings (e.g.,
Western Europe). Fourth, our study focuses on statistical and pairwise significance,
which serves a different purpose compared to techniques such as linear regression.
While pairwise significance does not account for the influence of additional variables, it
aligns with our bivariate scope and provides a clear basis for identifying individual rela-
tionships. While comparing broad categories across clusters provides insights, it may
overlook finer distinctions within clusters that could offer a deeper understanding of
engagement patterns. Moreover, fifth, the software that we used to retrieve social-media
data did not differentiate between the various reaction types available on the platform,
such as love, haha, sad, wow, or angry. While this is a limitation, we believe that distin-
guishing between these reactions will lead to a compelling follow-up study on the asso-
ciation between social-media content published by government accounts and citizen
engagement, which may imply a manual, post-by-post analysis on a smaller sample.

In addition, our study offers three other compelling paths for future research. The
first relates to statistical significance found among content clusters, which highlights an
opportunity for complementary, qualitative research. Such a qualitative approach could
explore why certain content performs differently by examining posts, topics, and clus-
ters in greater depth. Second, although we cannot establish a direct link between user
engagement and willingness to comply with the communication objectives (encourag-
ing people to vaccinate), we identified that some content elicited more citizen respon-
siveness. A survey distributed among CEE countries may inform on people’s willingness
to get vaccinated. It would involve testing many socio-political and demographic varia-
bles, enabling future research to determine whether government communication on so-
cial media plays a role in convincing people to comply with policy objectives such as
vaccination. Future studies may thus build on our findings, testing, for instance, the
effects of such content through a lab or survey (vignette) experiment. Finally, the trust
issue may also be investigated further, as prior research has suggested that culturally
sensitive messaging could improve public-health campaigns (in the Romanian case, see
Gherhes et al., 2023). In this sense, our article may serve as a foundation for future stud-
ies to explore more complex, multivariate relationships between content and emotions
expressed through specific reactions, and the engagement-trust relationship in times of
crisis.
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Appendix

Appendix A: Preliminary distribution of social media posts

# of Vaccination Facebook Twitter Instagram Sum of Vaccinated %
publications posts

Ukraine 1.583 379 48 2.010 18

Poland 1.843 2.914 196 4.953 53

Czechia 230 154 62 446 57

Slovakia 1.159 1 84 1.244 45

Hungary 639 0 225 864 59

Moldova 976 17 54 1.047 33

Romania 1.970 45 269 2.284 33

Bulgaria 63 0 0 63 22
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Appendix B: Ukrainian Post Distribution and Statistical Data

UKRAINE Facebook, posts
Office of the President 62
Verkhovna Rada 59
Cabinet of Ministers 65
Ministry of Economy 8
Ministry of Internal Affairs 61
Ministry of Energy 1
Ministry of Foreign Affairs 43
Ministry of Ecology and Natural Resources 0
Ministry of Infrastructure 7
Ministry of Culture and Information Policy 11
Ministry of Youth and Sports 11
Ministry of Defence 25
Ministry of Health 1,036
Ministry of Education and Science 72
Ministry of Reintegration of Temporarily Occupied Territories 11
Ministry of Social Policy 2
Ministry of Veterans Affairs 8
Ministry of Finance 34
Ministry of Digital Transformation 44
Ministry of Justice 11
Ministry of Strategic Industries 2
Ministry of Agrarian Policy and Food 2
Ministry of Communities and Territories Development 8
TOTAL POSTS: 1,583
Cluster  Total Likes Total Comments Total Shares Engagement
0 33,664 16,686 41,588 91,938
1 337059 141,176 182,987 661,222
2 3,349 1,078 2,790 7,217
3 22,434 6,298 13,029 41,761
4 677,557 296,070 355,615 1,329,242
5 473 70 183 726
6 5,955 3,215 6,496 15,666
K-W H-statistic: 164.86 H-statistic: 197.99 H-statistic: 161.10 H-statistic: 173.06
p-value: 5.53e-33  p-value: 5.09e-40 p-value: 3.47e-32 p-value: 1.01e-34
Median Likes Median Comments Median Shares Median Engagement
0 180 52 141 424
1 136 42 63 249
2 31 1 6 41
3 335 171 262 852
4 322.5 179 189 737.5
5 25 0.5 9.5 34
6 59.5 11.5 16 83

199



VIrRaAL COMMUNICATION STRATEGIES: FACEBOOK P0STS AND CITIZEN ENGAGEMENT DURING THE COVID-19...

Number of Likes Dunn Post Hoc (FDR) - Number of Likes 1o
¢ Cluster_0
25000
o Cluster_1 08
20000 o
K Cluster_2
= -06
5 15000 o °
e cluster_3
o 2
2
£ ° -04
3 1000 Cluster_4
o
5000 o Cluster_5 0z
o
o
s mmmm i 3| custes S
i 0.0
o 1 2 3 4 5 6 n‘ = o ml Q‘ 'n| IDI
Custer [ T S R
E] E] 5 5 E] 5 5
g g IS} IS} g IS} IS}
Number of Comments (total) o
10000 )
© Cluster_0
= 8000 o Cluster_1 08
3
2 o
0 Cluster_2
£ 6000 0.6
E
£ 8 Cluster_3 ~
S 8
2 4000 04
2 o g Cluster_4 )
H
£
Zz 2000 ° Cluster 5 L o2
= § o B | clumers
T T T T 0.0
o 1 2 3 4 5 3 °, - o, ” < o, e,
Cluster g I B B I B o}
g g ] ] g ] ]
) S o o =) o o
Number of Shares Dunn Post Hoc (FDR) - Number of Shares 1o
8000 ° )
Cluster_0
8 o
7000 °
© Cluster_1 -08
o
6000 g
& o Cluster_2
5 5000 L o6
i
'S 4000 8 E Cluster_3
H ] o
8 o -0.4
§ %00 o Cluster_4
= o
2000
Cluster_5
- 0.2
1000 o o o
o g ; a E Cluster_6 - 0.35
T 0.0
o 1 2 3 4 5 6 Q‘ = ~N ml Q‘ 'n| IDI
Custer [ R NS N S S
E] E) E] E] E] E] E]
g g =] =] g =] =]
Total Reactions, Comments, Shares Dunn Post Hoc (FDR) - Total Reactions, Comments, Shares 10
° Cluster_0 1 2605  0.058
35000
8 o
2 30000 o Cluster_1 -08
&
g
£ 25000 3 Cluster_2
£ 8 o -06
£ 20000 8
8 8 Cluster 3
g o
£ 15000 -04
g 8 Cluster_4
£ 10000
= 8 o Cluster_5 02
g soo0
o g ; a A Cluster 6 - 0.38
0.0
[ 1 2 3 4 5 3

Cluster

Cluster_0 -
Cluster_1
Cluster_2
Cluster_3
Cluster_4
Cluster_5
Cluster_8

200



THE NISPACEE JOURNAL OF PUBLIC ADMINISTRATION AND PoLicy, VoL. XVIIL No. 2, WINTER 2025/2026

Appendix C: Polish Post Distribution and Statistical Data

REPUBLIC OF POLAND

Facebook, posts

Chancellery of the President 36
Chancellery of the Prime Minister 409
The Sejm 28

The Senate 43
Ministry of State Assets 121
Ministry of Education and Science 185
Ministry of Funds and Regional Policy 44
Ministry of Infrastructure 7
Ministry of Climate and Environment 32
Ministry of Culture and National Heritage 51
Ministry of National Defense 143
Ministry of Family and Social Policy 440
Ministry of Agriculture and Rural Development 18
Ministry of Development and Technology 32
Ministry of Sport and Tourism 0
Ministry of Justice 3
Ministry of Internal Affairs and Administration 42
Ministry of Health 209
TOTAL POSTS: 1,843
Cluster Total Likes Total Comments Total Shares Engagement
0 13,023 16,979 18,763 48,765

1 92,237 152,466 187,656 432,359

2 1,333 2,139 1,887 5,359

3 248 25 102 375

4 40,794 56,363 73,390 170,547

5 36,774 61,558 81,849 180,181

6 11,012 9,931 19,414 40,357

H-statistic: 143.66 H-statistic: 189.30 H-statistic: 169.62 H-statistic: 167.02
K-W p-value: 1.69e-28  p-value: 3.59e-38 p-value: 5.42e-34 p-value: 1.92e-33
Median Likes Median Comments Median Shares Median Engagement

0 28 13 22 70

1 26 8 22 58

2 72 38 121 337

3 35.5 1 10.5 47

4 21.5 7.5 21 54

5 86 117 156 389

6 14 1 7 23
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Appendix D: Slovak Post Distribution and Statistical Data

SLOVAK REPUBLIC

Facebook, posts

Presidential Office 1
Government of the Slovak Republic 29

The National Council 0
Ministry of Economy 5
Ministry for Investments and Informalization 5
Ministry of Finance 44
Ministry of Transport and Construction 3
Ministry of Agriculture and Rural Development 4
Ministry of Interior 65
Ministry of Defense 11
Ministry of Justice 3
Ministry of Foreign and European Affairs 10
Ministry of Labour, Social Affairs and Family 4
Ministry of Environment 2
Ministry of Education, Science, Research and Sport 44
Ministry of Culture 5
Ministry of Health 924
TOTAL POSTS: 1,159

Cluster Total Likes Total Comments Total Shares Engagement

0 28,677 17,557 15,210 61,444

1 21,774 21,312 22,511 65,597

2 6,869 2,542 1,842 11,253

3 29,781 13,918 18,086 61,785

4 475,866 351,042 309,978 1,136,886

5 53,663 30,153 30,627 114,443

6 13,026 9,451 8,294 30,771

K-W H-statistic: 87.56 H-statistic: 50.14 H-statistic: 24.81 H-statistic: 49.96

p-value: 9.73e-17 p-value: 4.40e-09 p-value: 3.70e-4 p-value: 4.80e-9
Median Likes Median Comments Median Shares Median Engagement

0 214 146 99 478

1 87 98 119 290

2 101.5 38.5 25.5 177.5

3 246 225 144.5 631.5

4 251 225.5 139.5 622.5

5 618 225 254 1060

6 485.5 338.5 314 1151.5
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Appendix E: Romanian Post Distribution and Statistical Data

ROMANIA Facebook, posts
Government of Romania 565
Chamber of Deputies 4

The Senate 10
Presidential Administration 0
Ministry of Transport and Infrastructure 55
Ministry of Finance 47
Ministry of Internal Affairs 125
Ministry of Foreign Affairs 74
Ministry of Justice 44
Ministry of National Defence 173
Ministry of Economy 31
Ministry of Energy 49
Ministry of Agriculture and Rural Development 66
Ministry of Environment, Water and Forests 46
Ministry for Development, Public Works and Administration 55
Ministry of Investments and European Projects 48
Ministry of Labour and Social Solidarity 47
Ministry of Health 301
Ministry of Education 55
Ministry of Entrepreneurship and Tourism 0
Ministry of Research, Innovation and Digitalization 22
Ministry of Culture 76
Ministry of Sports 77
TOTAL POSTS: 1,970

Cluster Total Likes Total Comments Total Shares Engagement

0 452,343 198,895 259,023 910,261

1 76,108 47,082 47,231 170,421

2 2,287 183 639 3,109

3 5,452 1,495 4,674 11,621

4 4,780 1,790 2,724 9,294

5 6,282 547 1,188 8,017

6 1,356 261 386 2,003

K-W H-statistic: 51.30 H-statistic: 48.20 H-statistic: 36.13 H-statistic: 41.86

p-value: 2.57e-9 p-value: 1.07e-8 p-value: 2.60e-6 p-value: 1.96e-7
Median Likes Median Comments Median Shares Median Engagement

0 49 19 21 99

1 29 9 12.5 54

2 43 3 15 49

3 127 42.5 67 260

4 96 22.5 58 170

5 1631 142 322 2121.5

6 16 2.5 11.5 28
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Appendix F: Moldovan Post Distribution and Statistical Data

REPUBLIC OF MOLDOVA

Facebook, posts

The Parliament 19
Government of the Republic of Moldova 75
Presidential Administration 54
Ministry of Infrastructure and Regional Development 0
Ministry of Foreign Affairs and European Integration 51
Ministry of Justice 2
Ministry of Health 723
Ministry of Defense 19
Ministry of Internal Affairs 9
Ministry of Education and Research 9
Ministry of Economy 3
Ministry of Finance 5
Ministry of Environment 1
Ministry of Culture 1
Ministry of Labour and Social Protection 3
Ministry of Agriculture and Food Industry 2
TOTAL POSTS: 976
Cluster Total Likes Total Comments Total Shares Engagement
0 16,555 10,803 13,607 40,965
1 46,894 13,408 26,242 86,544
2 40,678 10,177 20,423 71,278
3 768 483 494 1,745
4 765 236 913 1,914
5 610 1,648 1,061 3,319
6 13,529 2,869 5,297 21,695

H-statistic: 15.36
K-W p-value: 0.018

H-statistic: 19.25
p-value: 0.004

H-statistic: 24.77
p-value: 0.0004

H-statistic: 16.27
p-value: 0.012

Median Likes Median Comments Median Shares Median Engagement
0

74,5 20 35,5 145,5
1

68 12 30 121
2

75 10 27 127
3

32 1 4 39
4

122,5 39 156,5 304,5
5

50 1 8 54
6

64,5 11 25 108
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Appendix G: The least engaging (total of interactions / median per post) clusters -

emotional clusters are highlighted in underlined bold

Moderate Total Median | Low Engagement Total Median
Country Engagement
3 - Protective measures 41.761 852
and sanitation
6 - Infection control and 15.666 83
; 0 - General organisational support
Ukraine vaccination content 91.938 424 2 - Logistics and contact 7.217 41
information
5 - Vaccination for
specific groups and 726 34
vulnerable populations
5 - Registration
logistics and 180.181 389 .
healthcare access 2 - E_uro_pean strategies for 5.359 337
0 -Vaccination vaccination
Poland promotion 48.765 70
. 3 - Vaccination for
- e e
S-Hospltalsand . | 20357 | 23 specific groups and 375 a7
community support :
vulnerable populations
1 - Warnings and 65.597 290
‘;af‘;ir‘;;izt:rrfpact 6 - Patient care in 30.771 | 11515
Slovakia and hospital 61.785 631.5 hospitals
resources
0 - Health and 2 - Clinics and government
patient care 61.444 478 officials 11.253 177.5
3 - Vaccination and
promotion 11.621 260 i
campaigns 2 - Prevention on 3.109 49
participation in public '
. 4 - Pandemic updates 9.294 170 events
Romania and news
5 - Returning to 6 - Post-vaccination issues
normal life and 8.017 2121.5 X - 2.003 28
resilience and medical professionals
0- Vagcmatmn 40.965 145.5 5 - Vaccination efforts 3.319 54
accessibility and European
Integration
Moldova 4 - Digital vaccination 1.914 304.5
6 - Government infrastructure
involvement in 21.695 108 3 - International
vaccination T 1.745 39
vaccination initiatives
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