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A B S T R A C T   

Background: During the COVID-19 pandemic, a surge of conspiracy theories and misinformation proliferated 
across social media platforms. Recognizing the severity of the issue, medical associations began to regard it as a 
significant threat to public health systems. The objective of this study was to quantify the proportion of COVID- 
19 misinformation and official government information within the most frequently shared items on Polish social 
media. 
Methods: The analysis utilized the BuzzSumo Enterprise Application. Polish-language social media posts from 
January 1 to June 30, 2022, were scrutinized using keywords such as "COVID," "koronawirus," or "SARS-CoV-2." 
A comprehensive report was generated, encompassing shares, comments, likes, and reactions (engagements). We 
analyzed the top 40 items that generated the most engagement. To ensure accuracy, two of the authors, both 
medical doctors, independently assessed each of them for potential misinformation. 
Results: We identified 161,404 items in the Polish language that were shared on social media, representing 
41,432,352 engagements. The top 40 items (0.02 % of all items) accounted for 7.71 % of engagements 
(3,194,900). Four items classified as misinformation accounted for 7.7 % of the Top 40 items, accumulating 
244,700 engagements. All identified items were labeled as "manipulated news" due to their reliance on unverified 
or inappropriately interpreted data; none were classified as fabricated news. Government sources accounted for 
4.1 % of the Top 40 items, accumulating 130,800 engagements. 
Conclusions: This study highlights the significant prevalence of COVID-19 misinformation. Remedial measures 
should be implemented, addressing both social media platforms and real-life contexts, to enhance public health 
literacy.   

Key messages 

• In the early stages of the COVID-19 epidemic in Poland, misinfor
mation accounted for 4 of the top 40 most popular items 

• There were no false items identified, only manipulated (over
interpreted) information.  

• More research is needed to determine the effectiveness of anti- 
misinformation policies. 

• The government’s official information had a high, but rather nega
tive, popularity on social media. 

Introduction 

In 2020, the onset of the Severe Acute Respiratory Syndrome Coro
navirus 2 (SARS-CoV-2) significantly impacted people’s lives, giving rise 
to the COVID-19 pandemic [1,2]. The surge in the number of afflicted 
individuals placed substantial strain on healthcare systems [3]. 
Concurrently, lockdown policies reshaped our modes of work, educa
tion, and interpersonal communication [4]. 

The COVID-19 pandemic resulted in a prolonged increase in social 
media use, as people spent more time at home and turned to social media 
to stay connected and informed [5]. Half of Poles have increased the 
time they use social media [6]. There was association between frequent 
social media news use and increased engagement with misinformation 
[7]. Individuals with low cognitive ability or certain personality traits 
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(high levels of extraversion neuroticism and openness) or conservative 
political beliefs were more vulnerable to COVID-19 misinformation [7]. 
Significant portion of users tend to accept misinformation due to 
insufficient knowledge or information literacy [8]. 

Throughout the COVID-19 pandemic, a range of misinformation 
stories and conspiracy theories have spread across social media plat
forms. These include unfounded claims about the virus’s origin, falsely 
associating the pandemic with a particular religious group or event [9]. 
Additionally, misinformation has been disseminated regarding the 
effectiveness of preventive measures, such as the use of face masks or the 
benefits of specific treatments [10]. Some conspiracy theories have 
emerged, proposing that the pandemic was deliberately planned or 
exaggerated for political motives [11]. Furthermore, misinformation 
regarding the severity of the pandemic has contributed to a lack of 
adherence to public health measures [12]. 

Misinformation exacerbated mental health issues (stress, anxiety or 
depression), affecting not only the general population but also health
care workers [13,14]. Additionally, misinformation has tangible health 
consequences - e.g. causing people engaging in dangerous health prac
tices to eliminate viruses [13] or refusing vaccination [15]. 

The medical literature was not immune to misinformation, as 
exemplified by the controversial hydroxychloroquine debate, empha
sizing the importance of maintaining rigorous academic standards even 
in times of crisis [13]. Some of COVID-19 misinformation was also 
propagated by US physicians on social media [16]. Certainly, some or
ganizations were profiting from spreading misinformation [16]. The 
United Nations Interregional Crime and Justice Research Institute report 
highlights the escalating threat of extremist, criminal groups or hostile 
states exploiting social media during the COVID-19 pandemic to spread 
misinformation and undermine government [17]. 

In February 2020, the World Health Organization (WHO) charac
terized a "massive infodemic," pointing to an excessive amount of in
formation being circulated, much of it false, about the coronavirus [18]. 
This abundance of misinformation made it challenging for people to 
locate reliable sources and trustworthy guidance when needed [18]. 

A range of initiatives were implemented to combat COVID-19 
misinformation on social media. Major platforms like Meta enacting 
policies and measures to address COVID-19 misinformation. Meta re
ported millions of visitors to its COVID-19 Information Centre and 
implemented policies to block ads related to coronavirus [19]. Addi
tionally, there was a mobilization of efforts and responses on a large 
scale, with organizations like the European External Action Service and 
the European Commission strategically responding to promote 
fact-based information [19]. Research efforts focused on automating the 
detection and classification of COVID-19 misinformation [20]. Proactive 
and reactive measures were also taken to address misinformation, 
including the development of frameworks to understand and mitigate 
associated risks, along with the dissemination of accurate information 
by organizations like the WHO [21,22]. 

The WHO acknowledged the generally positive aspect of enhanced 
access to health-related information [21]. Simultaneously, the WHO 
cautioned against the dissemination of inaccurate medical information, 
highlighting its potential ramifications—ranging from fostering un
healthy lifestyle choices and dietary habits to self-medication, discon
tinuation of medical treatment, and inappropriate self-diagnosis [21]. 

The majority of Poles currently utilize the internet for health-related 
purposes, and this trend is expected to continue growing [23,24]. Even 
before the advent of the COVID-19 pandemic, research on 
Polish-language social media unveiled a substantial presence of health 
misinformation, accounting for up to 40 % of the most frequently shared 
items [25]. Notably, during this pre-pandemic period, the vaccines 
category exhibited the highest proportion of misinformation, reaching 
an alarming 9 out of 10 items—surpassing other health categories by a 
considerable margin [25,26] and also quite prevalent in general public 
discourse [27]. 

Poland, globally considered a medium-sized country, lacks sufficient 

data on misinformation risks, especially regarding health-related 
misinformation. While previous research has primarily delved into 
qualitative aspects [27–29], there was a lack of more comprehensive 
studies. There is a need for valuable insights into the dynamics of 
COVID-19 information dissemination on Polish social media. Our study 
was designed to comprehensively integrate both qualitative and quan
titative dimensions. 

Organization of the study 

The primary aim of this study was to assess the levels of engagement 
with COVID-19 items circulated on Polish social media during the initial 
and subsequent waves of the pandemic. Additionally, we sought to 
gauge the extent of misinformation by conducting a qualitative analysis 
of the top 40 items that garnered the highest engagement. Another 
objective was to identify and compare the patterns of engagement with 
official government information on social media. 

Methods 

The analysis was conducted utilizing the BuzzSumo Enterprise 
Application (BuzzSumo Limited, Brighton, United Kingdom), employing 
a methodology akin to our previous research project [25]. 

We examined Polish-language items on social media from January 1, 
2020, to June 30, 2021, encompassing the onset of the COVID-19 
epidemic in Poland, the second wave, and the initiation of the first 
vaccination campaign. The keywords employed were "COVID" OR 
"koronawirus" OR "SARS-CoV-2″. BuzzSumo not only facilitates a 
comprehensive overview of the query but also furnishes a ranking of the 
top shared stories. For qualitative analysis, our focus was on the top 40 
items that garnered the highest total engagement on social media. Social 
media engagement encompasses public shares, likes (or reactions), and 
comments, traditionally serving as a key metric for evaluating social 
media performance. 

We compiled the total number of engagements and categorized them 
based on Facebook and Twitter interactions. Additionally, the number of 
links associated with each item was documented. The predominant 
emotional responses (reactions) were reported, with reactions limited to 
content posted on Facebook [30]. Users on this platform can choose 
from available emotions such as ’like,’ ’love,’ ’haha,’ ’wow,’ ’sad,’ and 
’angry.’ 

In the subsequent qualitative phase, our attention remained on the 
top 40 items exhibiting the highest levels of engagement. The objective 
was to highlight items with substantial engagement, providing a 
meaningful starting point for delving into the landscape of COVID-19 
misinformation in Poland. As indicated by prior research [31], 
including our own study [25], there is evidence suggesting that a 
considerable portion of manipulated narratives originates from a 
restricted set of accounts. 

Each item underwent independent scrutiny by two of the authors 
(PW and EŁ), both medical doctors, with the aim of identifying potential 
misinformation. During the content analysis phase, some items were 
either removed or altered by their authors, resulting in various versions 
circulating on the internet. To ensure accurate reporting, the Internet 
Wayback Machine (The Internet Archive, San Francisco, California) was 
utilized to access the original versions of each item as they appeared on 
the day of publication. This digital archive of the World Wide Web al
lows users to traverse through the web’s history and view how websites 
looked in the past. 

We maintained the adaptation of five items categories, aligning with 
the classifications used in our previous study [25]:  

1) Fabricated news (fake news) – completely fictitious medical facts or 
events (e.g. stories related to disease negation)  

2) Manipulated news – generally true basic information, but false 
conclusions or recommendations coming from the over-interpreted 
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or overly extrapolated results (e.g. data from in vitro studies pre
sented as a readily available option for patients)  

3) Advertisement news – stories about diseases, often critical towards 
conventional therapies, designed to advertise ‘miracle products’ (e.g. 
alternative treatments)  

4) Irrelevant news – not directly related to health (e.g. name of the 
disease used as a metaphor)  

5) Sufficient news – generally true and evidence-based information 
about the disease 

In addition, in the text of the paper we use the definitions of WHO 
[21], where disinformation refers to information that is intentionally 
crafted and disseminated to inflict and/or to manipulate public opinion 
or conceal the truth. On the other hand, misinformation pertains to in
formation that is false but spread unintentionally, without the aim to 
harm. Due to the challenges in determining whether the dissemination 
of false information is intentional or accidental, the term ’misinforma
tion’ is commonly used to denote any type of false information, irre
spective of the intent to cause harm [21]. 

As a reference source, the authors utilized the ’Interna Szczeklika’ 
COVID-19 chapter [32]. This comprehensive Polish textbook of 
evidence-based medicine undergoes frequent updates and is readily 
accessible online (www.mp.pl/interna). Each article underwent metic
ulous analysis and was categorized accordingly. Additionally, the offi
cial Polish COVID-19 pharmacotherapy guidelines, as published by the 
Polish Agency For Health Technology Assessment And Tariff System, 
were adhered to [33]. 

The interobserver reliability of the content analysis was calculated 
using Kappa statistics QuickCalcs by GraphPad Software, Inc (La Jolla, 
USA). The observed agreement rate was exceptionally high at 94.12 %, 
with a Kappa value of 0.882 (95 % CI: 0.782 to 0.982). In cases of 
inconsistent rating results, the items were subjected to a reevaluation 
until a final consensus was reached. 

Data were collected and further analyzed using Microsoft Excel 
(Microsoft, Redmond, Washington, USA). 

Results 

Social media engagement 

In the period from January 1, 2020, to June 30, 2021, we identified 
161,404 Polish-language COVID-19 items shared on social media. 
Collectively, these items generated 41,432,352 engagements (shares, 
comments, likes, etc.), primarily through Facebook, with a significant 
lead over Twitter (254 vs. 2 engagements per item, respectively). Almost 
all shares and engagements originated from various news media sources 
(Table 1). By the end of the study period (June 30, 2021), the top 40 
shared COVID-19 items had amassed 3194,900 engagements, 

constituting 7.71 % of the total. Other analyzed social media platforms 
(Reddit, Pinterest) contributed an insignificant volume of engagement. 
Video content garnered more than twice as many engagements as text 
content (608 vs. 257 per item). However, among text items alone, the 
longest items (10,000+ words) generated more engagements than 
shorter ones. 

There were two peaks in items and engagement volume – the largest 
in March 2020 and a second, much smaller peak in August 2020 (Fig. 1). 
Average engagement per item varied substantially throughout the 
months, ranging from around 450 (March 2020) to 40–60 (April 2020 
and May 2021). 

Among the top 40 items with the most engagements, our analysis 
indicates a high prevalence of cases classified as "Sufficient." In the 
"Sufficient" category, there were 26 instances, in the "Irrelevant" cate
gory, there were 10 instances, and for "Manipulated News," there were 4 
instances. There were ’0′ fake news and ’0′ advertisement items (see 
Supplementary materials). 

While the top 40 items represented only 0.025 % of the total COVID- 
19 items, they received a vastly disproportionate amount of engagement 
(7.711 % of total engagement). Despite making up a minuscule per
centage of the total COVID-19 items (only 0.002 %), manipulated news 
items receive a relatively significant proportion of engagement (0.591 % 
of total engagement) - see Fig. 2. 

Government pages in social media 

Government sources (256 items from the domain gov.pl) generated 
358,311 engagements, constituting approximately 0.9 % of overall en
gagements and reaching the 13th position (Table 1). On average, gov.pl 
COVID-19 items generated 1270 engagements on Facebook and 61 on 
Twitter. The gov.pl item containing basic information on COVID-19 
secured the 20th position among the top shared items in the analyzed 
timeframe, amassing 65,900 engagements. Another government item 
detailing lockdown policies attained the 23rd place with nearly 64,900 
engagements. In total, government website items accounted for 4.09 % 
of engagement in the TOP 40 

Facebook reactions 

Overall, COVID-19 Facebook items primarily elicited "haha" re
actions, accounting for 40 % of general items and 58 % of gov.pl items. 
"Angry" and "sad" reactions were each used in 22 % of the items. How
ever, a separate analysis focusing on the main reactions in the top 40 
engaging items revealed a dominance of "angry" and "love" reactions, 
with each constituting 42.5 % of the total reactions. 

Misinformation 

Four items assessed as misinformation accounted for 244,700 en
gagements, constituting 7.66 % of the TOP 40. These four items occu
pied the 24th and 29th-31st positions in the TOP 40. No item was 
classified as fabricated news; all four were categorized as "Manipulated 
news" because they heavily relied on unproven or overinterpreted in
formation (Table 2). 

The first identified item was titled "You can cure COVID-19 in 48 h." 
This material was published on a medical clinic’s website and presented 
an original treatment scheme proposed by one of the doctors, based on 
the use of amantadine. The author claimed, "I argue that with this 
method of treatment, within 48 h, at least 99 % of severe cases in Poland 
currently in hospital treatment can be stabilized, followed by a recovery 
period of several days." This item remained active throughout the entire 
study period. While some initial data suggested the efficacy of aman
tadine in methodologically limited studies [34,35] it was officially 
declared ineffective in treating COVID-19, and its use was not recom
mended in 2020 [33,34]. 

The item titled "From reader: The problem that is more dangerous 

Table 1 
Top websites by social media engagement.  

Position Domain type of website Engagement 

1 tvn24.pl nationwide news service 6,485,696 
2 wiadomosci.wp.pl nationwide news service 4,035,084 
3 www.fakt.pl nationwide news service 3,241,928 
4 www.fakt.pl nationwide news service 3,241,928 
5 wiadomosci.radiozet. 

pl 
nationwide news service 1,954,436 

6 natemat.pl nationwide news service 1,330,963 
7 wiadomosci.gazeta.pl nationwide news service 1,068,412 
8 www.rp.pl nationwide news service 805,003 
9 www.se.pl nationwide news service 749,429 
10 portal.abczdrowie.pl nationwide news service 625,409 
11 www.planeta.pl nationwide news service 615,841 
12 www.money.pl nationwide news service 400,000 
13 www.gov.pl the official government portal 358,311  

Total  24 912 440  
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than the coronavirus" criticized the lockdown policy in Poland. The 
author, a microentrepreneur and graduate of the Faculty of Economics, 
demanded that COVID lockdown should be stopped in the name of 
defending the Polish economy. The item suggested isolating all elderly 
and vulnerable people in special centers as a method, without citing any 
data on the effectiveness of such strategies. The author also provided 
many of its own misinterpretations of COVID-19 statistics without citing 
any sources. 

Another item entitled "SARS-COV-2 coronavirus. Do the Japanese 
have medicine? Favipiravir is effective" was a news article that over
interpreted early studies showing some positive effects of this agent 
against COVID-19. The authors claimed, "Anyone who got it was on their 
feet after an average of four days. Studies have shown that there is no 
longer a coronavirus in the body, so it does not get sick and does not 

infect! In addition, the condition of the lungs was significantly improved 
in the patients." There was no reference to any study, and the title 
mentioned Japan while the text referred to China, creating ambiguity 
about the country discussed in the item. Although Favipiravir was found 
to have some clinical effectiveness, official Polish recommendations did 
not endorse its use [33,36]. 

The last item, named "Coronavirus. New research shows that 
smokers are less exposed to COVID-19," probably referred to a French 
article hypothesizing on the preventive effect of current smoking status 
in relation to COVID-19 [37]. The author of the media report stated at 
the beginning, "Scientists from France have conducted studies which 
show that smokers are less likely to contract the coronavirus. If further 
tests confirm the assumptions, a breakthrough in COVID-19 therapy may 
occur." 

Fig. 1. Trend across time for the number of COVID-19 articles published and its engagement.  

Fig. 2. Comparison of the percentages of Top 40 items and misinformation items found in this material, relative to the total item count (A) and engagement (B) of all 
COVID-19 posts. 
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Discussion 

Our study reveals that items related to COVID-19 were extensively 
shared, generating numerous interactions on Polish social media. 
Among the 40 most popular items, four instances of misinformation and 
two pieces of government information were identified, highlighting the 
prevalence of manipulated news and emphasizing the critical need to 
combat misinformation. Initiatives must be implemented to cleanse 
social media platforms of misinformation and enhance population 
health literacy. 

The majority of the misinformation identified in our study originated 
from the early stages of the COVID-19 pandemic and mainly revolved 
around treatment options during a period when no effective drugs or 
vaccines were available. Contrary to expectations, there was no misin
formation related to vaccines among the top 40 items. However, this 
might be attributed to stricter policies against fake news on social media 
during that period [38]. Interestingly, we did not encounter entirely 
false information within the TOP 40; however, such content was prev
alent in other parts of Polish social media [39]. 

Karolina Pałka-Suchojad highlighted various instances of completely 
false information in her qualitative research [39]. Unfortunately, the 
methodology employed by the author lacks clarity, but it underscores 
drastic examples found in Polish social media and news agencies. Ex
amples include misleading statements such as "Coronavirus does not 
pose a threat to participants of religious gatherings," "The virus can be 
spread using food," or "Pets should be put down to avoid becoming 
infected" [39]. 

Previous polish studies on health misinformation 

Compared to our previous study utilizing the same methodology, 
several conclusions can be drawn. In 2018, an average of up to 40 % of 
the most frequently shared health information was classified as misin
formation. In the current study, four items were identified as misinfor
mation out of the 40 most shared, with none making it into the top 10. It 
is important to note that this comparison may be inherently inaccurate, 
as the analyses focused on entirely different disease entities. However, 
these results might be indicative of potential changes in social media 
policies towards misinformation, as indicated in various communica
tions [38]. 

Surprisingly, a study by Karolina Obiała et al. during the initial 
period of the COVID-19 pandemic (July and August 2020), using a 
similar methodology to ours, surprisingly did not reveal any misinfor
mation in the top shared items [40]. The majority of the items they 
found discussed strategies for reducing COVID-19 spread, which was 

consistent with our sample. The authors also noted that videos that were 
both amusing and instructional garnered the most engagement [40]. 

Another Polish research team conducted a study on disinformation 
and vaccinations before COVID-19 [41]. Out of 18,685 comments 
examined, they found that 4042 contained material meeting adopted 
criteria: conspiracy theories (28.2 %), false information and unreliable 
premises (19.9 %), information about the safety and efficacy of vacci
nations (14.0 %), civil rights violations (13.2 %), personal experience 
(10.9 %), morality, religion, and belief (8.5 %), and alternative medicine 
(5.4 %)[41]. 

Other countries 

Assessing the global scale of the health misinformation problem is 
challenging. The authors of a review identified the number of papers on 
social media misinformation from different regions: Europe 27, North 
America 19, Africa 18, and Asia 40 [42]. There were relatively fewer 
studies from South America or Oceania [42]. 

An Italian study aimed to quantify the spread of "fake news" in Italy 
between December 31, 2019, and April 30, 2020, along with verified 
news. They employed the BuzzSumo tool, using keywords based on 
prevalent "fake news" at that time, to compile a list of the most popular 
items related to the pandemic in Italy shared online. The researchers 
found that items containing misinformation were shared 2352,585 
times, constituting 23.1 % of the total shares for all the reviewed articles 
[43]. Another Italian research indicated that the median percentage of 
misclassified news was 25 % [44]. 

A similar methodology was applied to the study of the English lan
guage. Between November 2019 and March 25, 2020, the authors from 
Rutgers New Jersey Medical School assessed the fifty most popular ar
ticles on Facebook. After analysis, 32 % of the articles were accurate, 18 
% were incorrect, and 50 % were misleading [45]. Individual evalua
tions of shares, indicating a user’s intention to spread knowledge, 
revealed that the group of inaccurate and misleading articles had 6.61 
million shares, compared to the accurate articles group’s 2.2 million 
[45]. 

Government information 

As more regions implemented lockdown measures, government in
formation on social media gained prominence as a reliable source for 
COVID-19 information. Therefore, it is crucial to examine the de
terminants and consequences of citizens’ interactions with government 
sources [46]. There is evidence that the effective use of social media by 
government agencies during the pandemic enhances citizens’ trust in 

Table 2 
Misinformation items found in top shared COVID-19 items on polish social media.  

Original title (polish) English translation Facebook 
Engagement 

Twitter 
Shares 

Number 
of Links 

Total 
Engagement 

Main 
reaction 

Category Position in the 
ranking of the 
most shared 
items 

Czytelnik: Problem groźniejszy niż 
koronawirus Mar 26, 2020 
trojmiasto.pl 

From reader: The problem 
that is more dangerous 
than the coronavirus 

64.8K 48 1 64,900 love Manipulated 
news 

24 

Koronawirus SARS-COV-2. 
Japończycy mają lek? Favipiravir 
skuteczny By Eurozet Sp. Z O.o. 
Mar 19, 2020planeta.pl 

SARS-COV-2 coronavirus. 
Do the Japanese have 
medicine? Favipiravir is 
effective 

61K 8 – 61,000 love Manipulated 
news 

29 

Można wyleczyć COVID 19 w 48 
godzin - Przychodnia Optima w 
PrzemyśluBy OptimaOct 22, 
2020 przychodnia-przemysl.pl 

You can cure COVID 19 in 
48 h 

59.1K 516 39 59,600 love Manipulated 
news 

30 

Koronawirus. Nowe badania 
wykazują, że palacze są mniej 
narażeni na COVID-19 By Grupa 
Wirtualna Polska Apr 23, 2020 
o2.pl 

Coronavirus. New 
research shows that 
smokers are less exposed 
to COVID-19 

59.1K 37 2 59,200 haha Manipulated 
news 

31  
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the government [47]. Additionally, the perceived government response 
to COVID-19 has a positive impact on citizens’ trust in the government 
[47]. 

In our sample, two items published by the government secured 
higher positions (20th and 23rd) in terms of total engagement compared 
to those featuring misinformation (24th and 29–31st). However, when 
combined, the four items classified as misinformation accounted for 7.7 
% of the TOP 40, while government sources generated only 4.09 % of the 
engagement. Furthermore, the notable proportion of "haha" reactions to 
government posts suggests a lack of trust in this information. Never
theless, the high number of reaches shows that there is potential for 
government information to play a significant role in social media. 

Prevention and further actions 

Social media platforms have proven to be ineffective in combating 
false information related to COVID-19, particularly at the onset of the 
pandemic [38]. According to the scoping review on misinformation, key 
reasons for its spread include a lack of awareness, understanding, and 
media literacy, along with low levels of altruism and trust in the gov
ernment and news media [42]. This phenomenon is more prevalent 
among individuals with lower education levels, men, and younger de
mographics [42]. 

False information and misinformation, particularly when posted on 
social media, erode the authority of scientific knowledge and pose a 
threat to the efficacy of evidence-based policy initiatives, with potential 
long-term consequences [42,43,48]. Kris Hartley and Vu Minh Khuong 
conducted a study providing a mathematical model to comprehend the 
variables influencing social media users’ behavior when encountering 
misinformation [49]. Their model illustrates how direct initiatives from 
the government and social media platforms, as well as unofficial social 
network pressure, can reduce the likelihood that individuals exposed to 
misinformation will accept and further propagate it [49]. 

The WHO has proposed a similar, yet comprehensive strategy. 
Member states, industry, and civil society should collaborate within a 
threefold alliance [21]. The report titled "Toolkit for Tackling Misin
formation on Noncommunicable Diseases: Forum for Tackling Misin
formation on Health and NCDs" outlines practical tasks that can be 
implemented in member countries [21]. 

What does the study add? 

According to World Bank estimates, Poland’s population is approx
imately 38–39 million people, placing it within the top ten European 
countries in terms of population size. Globally, Poland falls into the 
category of medium-sized countries by population. Despite this, there is 
a scarcity of data on misinformation risks in Poland, particularly con
cerning health-related misinformation. Existing research has predomi
nantly focused on the qualitative aspects of this misinformation 
[27–29]. Only a few studies have considered specific reach numbers and 
engagements [40]. Our study represents one of the initial comprehen
sive attempts, encompassing both qualitative and quantitative di
mensions, to comprehend this phenomenon within the Polish context. It 
significantly contributes to understanding the dynamics of COVID-19 
information dissemination on Polish social media. 

The analysis of disinformation and misinformation in the Polish 
context holds particular significance given the prevailing political situ
ation. It is well-established that disinformation on social media, 
including regarding COVID-19, can be a component of hostile actions, 
such as those by Russia [50]. The dissemination of disinformation by a 
hostile state aims to weaken the public’s ability to respond to emer
gencies and is considered a part of modern warfare [51,52]. The study of 
this phenomenon also carries a national security dimension, especially 
in light of the ongoing conflict on the territory of Poland’s neighbor, 
Ukraine. It was only after the pandemic that connections between 
numerous individuals promoting COVID-19 disinformation and Russian 

services came to light, leading to arrests in Poland [53]. 
The issue of misinformation and disinformation is also a particularly 

hot topic in Poland in the context of domestic politics. Polish society has 
been extremely divided politically since the death of the Polish president 
in a plane crash in 2010 [54]. There have also been allegations that 
Poland’s public TV broadcaster (TVP) is spreading misinformation for 
political purposes [55] and the very concept of disinformation was used 
biasedly to accuse political opponents [56,57]. 

Suggestion for practical model 

By utilizing tools that analyze social media reach, such as BuzzSumo, 
it becomes possible to identify crucial content within the social media 
landscape in a straightforward and non-expert manner. This approach 
allows for real-time monitoring of social media to detect potential 
misinformation. If identified promptly, corrective actions, such as 
debunking, blocking, or issuing warnings about misinformation content, 
could be implemented. 

A similar model of media monitoring is already in progress in Poland, 
albeit in an entirely different field—psychiatry and suicidology [58,59]. 
The established link between inadequately reported suicide cases and 
subsequent increases in suicide deaths has been demonstrated even prior 
to social media era [60]. This task involves ongoing monitoring of the 
media (including social media) and responding to inaccurate reporting 
on suicide by contacting journalists and editors, which often results in 
improved reporting [58,59]. 

Similar monitoring model for general health misinformation could 
prove to be cost-effective. Access to social media monitoring tools 
generally entails a cost of a few hundred dollars per month (depending 
on the chosen options). From a national perspective, this expense is 
relatively modest. While hiring qualified personnel to regularly review 
social media for health risks is a more substantial investment, our survey 
experience (analyzing only the top shared items) indicates that this does 
not necessitate a large team of employees. 

On the flip side, the potential return on such investments lies in 
improving citizens’ access to more reliable health information, directly 
contributing to better population health. Individuals exposed to COVID- 
19 misinformation on social media were significantly less likely to get 
vaccinated and adhere to lockdown recommendations, directly 
impacting their health [15]. In a recent multinational study by Chen 
et al., trust in social media exhibited a notable correlation with reduced 
vaccination rates and increased excess mortality over two years [15]. 

A U.S. research team determined that the daily cost attributed to the 
consequences of COVID-19 non-vaccination was $1 billion. Misinfor
mation and disinformation were found to be responsible for 5 % to 30 % 
of this overall harm, translating to daily damages ranging from $50 
million to $300 million [61]. Additionally, estimating the intangible 
losses resulting from diminished confidence in the health sector and 
authorities is challenging. 

Limitations of the study 

The true extent of COVID-19 misinformation may never be fully 
known. Some items were promptly blocked or permanently removed by 
social media administrators. Facebook, for example, deleted nearly 50 
million pieces of COVID-19-related misinformation and fake news in 
April 2020 [38]. Even during the preparation of the study results anal
ysis, we observed that certain misinformation items had contentious 
content removed, compared to the original text at the time of publica
tion. As a result, corrections made by the authors of the misinformation 
cannot be entirely ruled out. Therefore, the findings of our retrospective 
study should be approached with caution. 

Several limitations mentioned in the previous study still apply [25]. 
These include the absence of data on user activity, the study’s restriction 
to a limited number of keywords, and the methodological uncertainties 
of the social media analysis tools [25]. 
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An important constraint of this study was its qualitative nature, 
focusing on the analysis of only the top 40 items (7.71 % of total COVID- 
19 engagement on Polish social media). However, this approach could 
be justified, as seen in other COVID-19 misinformation studies, where a 
minority of sources generate the majority of manipulated content, as 
evidenced in reports such as "THE DISINFORMATION DOZEN" [31]. 
This report highlighted that almost two-thirds of anti-vaccine content on 
social media platforms could be attributed to just twelve individuals, 
emphasizing the impact of a small but dedicated group behind a sig
nificant amount of misinformation [31]. Therefore, concentrating our 
investigation on content with the highest engagement could contribute 
significantly to identifying sources that are then replicated by other 
secondary accounts or sources [31]. 

In our study, despite constituting a mere 0.025 % of COVID-19 
related items, the top 40 items receive 7.711 % of total engagement, 
and manipulated news, only 0.002 % of items, surprisingly captures 
0.591 % of engagement, revealing a disturbing trend where a handful of 
potentially misleading articles can dominate public attention. 

In our previous study on pre-COVID medical misinformation in 
Poland, we found that 20 % of manipulated items were generated by a 
single source [25]. At the time of conducting this study in mid-2021, big 
data automated methods based on artificial intelligence for more reli
able evaluation of large numbers of posts and articles were not readily 
available [62]. 

In the future, only real-time monitoring of social media will help 
unveil the true scale of the misinformation problem. Subsequent 
research should also consider user behavior patterns. 

Conclusions 

Items related to COVID-19 were extensively disseminated and 
garnered substantial engagement on Polish social media. A tiny fraction 
of COVID-19 manipulated news vastly outpaces their share in numbers 
when it comes to user engagement, signaling a troubling efficiency in 
spreading misinformation. Within the 40 most popular posts, four in
stances of misinformation and two government-provided pieces of in
formation were identified. This highlights a significant prevalence of 
manipulated news and underscores the urgent need to combat misin
formation. Actions should be implemented on social media platforms 
and should also involve strengthening health literacy within the 
population. 
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[29] Popiołek M, Hapek M, Barańska M. Infodemia – an analysis of fake news in polish 
news portals and traditional media during the Coronavirus Pandemic. Commun 
Soc 2021;34:81–98. https://doi.org/10.15581/003.34.4.81-98. 

[30] Facebook. Reactions Now Available Globally. Meta 2016. https://about.fb.com/ 
news/2016/02/reactions-now-available-globally/ (accessed October 20, 2022). 

[31] Center for Countering Digital Hate. The Disinformation Dozen. 2021. 
[32] Szczeklik A, Gajewski P, Praktyczna WM, Medicine PIEB. Interna szczeklika 2020/ 

21: ma\ly podręcznik. Medycyna Praktyczna; 2020. 
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[55] Tzabiras M. Polish public broadcaster spreads hate speech and disinformation 
ahead of election. IFEX 2020. https://ifex.org/polish-public-broadcaster-sprea 
ds-hate-speak-and-disinformation-ahead-of-election/ (accessed January 15, 2024). 

[56] Su Y. #PolandFirstToHelp: how Poland is using humanitarianism to boost its 
propaganda. The Conversation 2022. http://theconversation.com/polandfirsttohel 
p-how-poland-is-using-humanitarianism-to-boost-its-propaganda-179998 
(accessed January 15, 2024). 

P. Waszak et al.                                                                                                                                                                                                                                 

https://www.who.int/director-general/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/europe/news/item/20-07-2022-covid-19-has-caused-major-disruptions-and-backlogs-in-health-care-new-who-study-finds
https://www.who.int/europe/news/item/20-07-2022-covid-19-has-caused-major-disruptions-and-backlogs-in-health-care-new-who-study-finds
https://www.who.int/europe/news/item/20-07-2022-covid-19-has-caused-major-disruptions-and-backlogs-in-health-care-new-who-study-finds
https://doi.org/10.1145/3490632.3490666
https://doi.org/10.12775/JEHS.2023.45.01.010
https://doi.org/10.2196/38944
https://doi.org/10.2196/38944
https://doi.org/10.1016/j.heliyon.2021.e07144
https://doi.org/10.1016/j.heliyon.2021.e07144
https://doi.org/10.1007/s41060-022-00311-6
https://doi.org/10.1007/s41060-022-00311-6
https://doi.org/10.3934/publichealth.2022018
https://doi.org/10.3934/publichealth.2022018
https://doi.org/10.1016/j.osnem.2020.100116
https://doi.org/10.2196/27280
https://doi.org/10.2196/27280
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0013
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0013
https://doi.org/10.1038/s41598-023-42459-6
https://doi.org/10.1093/pnasnexus/pgad318
https://doi.org/10.1093/pnasnexus/pgad318
https://doi.org/10.1001/jamanetworkopen.2023.28928
https://news.un.org/en/story/2020/02/1056672
https://news.un.org/en/story/2020/02/1056672
https://commission.europa.eu/strategy-and-policy/coronavirus-response/fighting-disinformation/tackling-coronavirus-disinformation_en
https://commission.europa.eu/strategy-and-policy/coronavirus-response/fighting-disinformation/tackling-coronavirus-disinformation_en
https://commission.europa.eu/strategy-and-policy/coronavirus-response/fighting-disinformation/tackling-coronavirus-disinformation_en
https://doi.org/10.1007/s00521-022-07797-y
https://doi.org/10.3201/eid2702.203139
https://doi.org/10.3201/eid2702.203139
https://doi.org/10.1186/s12889-015-1473-3
https://doi.org/10.1186/s12889-015-1473-3
https://doi.org/10.1016/j.hlpt.2018.03.002
https://doi.org/10.1093/eurpub/ckaa166.1441
https://doi.org/10.1093/eurpub/ckaa166.1441
https://doi.org/10.5817/CP2021-4-5
https://doi.org/10.3390/ijerph182212266
https://doi.org/10.15581/003.34.4.81-98
https://about.fb.com/news/2016/02/reactions-now-available-globally/
https://about.fb.com/news/2016/02/reactions-now-available-globally/
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0032
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0032
http://doi.org/10.1101/2020.10.13.20211797
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0035
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0035
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0035
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0035
https://doi.org/10.1038/s41598-021-90551-6
https://doi.org/10.1016/j.compeleceng.2022.107967
https://doi.org/10.1016/j.compeleceng.2022.107967
https://doi.org/10.15804/athena.2020.68.03
https://doi.org/10.15804/athena.2020.68.03
https://doi.org/10.1016/j.hlpt.2022.100626
https://doi.org/10.1016/j.hlpt.2022.100626
https://doi.org/10.1080/21645515.2020.1850072
https://doi.org/10.1080/21645515.2020.1850072
https://doi.org/10.1016/j.ijdrr.2022.103144
https://doi.org/10.1016/j.ijdrr.2022.103144
https://doi.org/10.3390/ijerph17165850
https://doi.org/10.3390/ijerph17165850
https://doi.org/10.1093/eurpub/ckab164.031
https://doi.org/10.1093/eurpub/ckab164.031
https://doi.org/10.21203/rs.3.rs-31047/v1
https://doi.org/10.1016/j.tele.2021.101619
https://doi.org/10.1016/j.tele.2021.101619
https://doi.org/10.1016/j.giq.2021.101597
https://doi.org/10.1016/j.giq.2021.101597
https://doi.org/10.34172/hpp.2020.44
https://doi.org/10.1007/s11077-020-09405-z
https://doi.org/10.1007/s11077-020-09405-z
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0050
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0050
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0052
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0052
https://oko.press/zamach-stanu-i-podzeganie-zolnierzy-do-nieposluszenstwa-abw-sciga-antysystemowcow
https://oko.press/zamach-stanu-i-podzeganie-zolnierzy-do-nieposluszenstwa-abw-sciga-antysystemowcow
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0054
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0054
http://refhub.elsevier.com/S2211-8837(24)00034-0/sbref0054
https://ifex.org/polish-public-broadcaster-spreads-hate-speak-and-disinformation-ahead-of-election/
https://ifex.org/polish-public-broadcaster-spreads-hate-speak-and-disinformation-ahead-of-election/
http://theconversation.com/polandfirsttohelp-how-poland-is-using-humanitarianism-to-boost-its-propaganda-179998
http://theconversation.com/polandfirsttohelp-how-poland-is-using-humanitarianism-to-boost-its-propaganda-179998


Health Policy and Technology 13 (2024) 100871

9

[57] Jankowicz N. The growing threat of domestic disinformation in Poland 2020. htt 
ps://www.cnas.org/publications/commentary/the-growing-threat-of-domestic- 
disinformation-in-poland (accessed January 15, 2024). 

[58] Baran A, Gerstner R, Ueda M, Gmitrowicz A. Implementing Real-Time Data Suicide 
Surveillance Systems. Crisis 2021;42:321–7. https://doi.org/10.1027/0227-5910/ 
a000829. 

[59] Instytut Psychiatrii i Neurologii. Zapobiegajmy samobójstwom – Program 
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