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Abstract

Background: The phenomenon of the rapid generation and spread of misinformation about the novel coronavirus COVID-19
during the pandemic was evident and attracted many researchers. However, there are more health-related topics polluting the
Internet with misinformation that are not as widely studied.

Objective: The aim of our experiment was to assess the reach of the most popular medical content, not limited to the subject of
the pandemic, in the World Wide Web (WWW). We evaluated the content for subject matter and credibility in 2021 and 2022.
The content was evaluated according to the principles of Evidence Based Medicine (EBM) by experienced clinicians.

Methods: We used 274 keywords to perform web page searches using the BuzzSumo Enterprise Application. The keywords
were selected according to medical topics which were obtained via questionnaires given to the medical practitioners. The search
was limited to two specific date ranges: (1) Jan. 1, 2021 to Dec. 31, 2021; (2) Jan. 1, 2022 to Dec. 31, 2022. We limited searches
to web pages in Polish language and filtered them by the selected dates. The analysis included 161 web pages retrieved from
2021 and 105 retrieved from 2022. Each web page was reviewed by an experienced doctor in terms of credibility. The evaluation
was performed in accordance with EBM standards. Additionally, we collected data about social media engagements related to
the web pages.

Results: The proportion of non-credible contents about COVID-19 significantly decreased in 2022 as compared to 2021. The
percentage of non-credible web pages with the topics COVID-19 and general vaccinations changed from 57% to 24% and 42%
to 30%, respectively. However, simultaneously there was a significant rise in non-credible contents and their spread in social
media regarding other medical topics. The percentage of non-credible web pages with the topic cholesterol and statins and
cardiology increased from 17% to 26% and from 18% to 26%, respectively.

Conclusions; Actions taken during the COVID-19 pandemic to prevent the spread of fake news appear to have been effective.
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However, our analysis indicates that such interventions should be applied continuously to existing and emergent medical topics.
It seems that topics other than the virus were “filling up the vacuum” created by the decreasing interest in the pandemic.

(IMIR Preprints 14/04/2023:48130)
DOI: https://doi.org/10.2196/preprints.48130
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Introduction
Background

Although fake news was already known in the early days of the printing press in the
previous centuries, it has begun to play an increasingly important role in the era of the
Internet. A technology historian Melvin Kranzberg said: "Technology is neither good nor bad;
nor is it neutral."[1]. The same could be said of the Internet. Free access to information via
the World Wide Web (WWW) has many advantages but also leads to faster propagation of
non-credible or fake stories. Disinformation harms society in various aspects of life, but fake
news concerning Online Health Information (OHI) can particularly affect people’s well-being
and have long-term consequences for their health [2]. In this study, we aimed to detect
medical-related topics that generate much unreliable content prevalent on the Web (e.g.
COVID-19 pandemic, vaccination, statins, diet), and observe their dynamics over two years
(2021-2022).

Years 2020, 2021 and 2022 were dominated by the Sars-cov-2 pandemic in the
medical-related OHI. It is therefore not surprising that research on the propagation of
medical disinformation from this period focused mainly on topics related to COVID-19.
Moreover, the research was highly focused on the perspective of the lay person, not
medical practitioners who had to face the consequences of disinformation spread. Our
study aimed to face two challenges: to perceive OHI from a broader view than just the
Pandemic and to explore non-credible OHI from the perspective of medical practitioners.

The starting point was the surveys collected among doctors, indicating the topics
encountered in their clinical practice. As a result, we have collected information about false
content that had a real negative impact on attitude to medical recommendations among
patients. In addition, we collected data on disinformation about the covid pandemic and six
other medical topics, which provided an image of the overall dynamics of medical online
disinformation spread. We systematically searched for the most popular articles and social
media engagements related to those articles in 2021 and 2022. Then their credibility was
assessed by an experienced team of clinicians, in accordance with the principles of
Evidence-Based Medicine (EMB). This allowed us to identify important areas for

https://preprints.jmir.org/preprint/48130 [unpublished, peer-reviewed preprint]
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improvement in interventions to stop the spread of non-credible OHI.

Literature review

Although there exist several definitions of information credibility [3], as well as non-
credible information (such as disinformation or misinformation) [4] there is still no clear
definition of false information. Alternatively, the term medical fake news is used in the
literature [5]. It was defined as "news that is intentionally false and could mislead readers"
and "information discrepant with medical knowledge "[6]. The aim is to manipulate and mold
public opinion. Many publications report the unfavorable runoff of fake news spreading on
the Internet to the community [7,8]. One is the Betsch team's study, which found that
accessing vaccine-critical websites for only five to ten minutes increased the perception of
vaccine risk and resulted in negative perceptions of the risk of vaccinations and a
decreasing intention to vaccinate [9].

Evidence Based Medicine (EMB) provides factual information that is applicable to
everyday medical practice, as well as for experts working to debunk medical fake news.
The term was first used in 1991[10]. EBM is "the conscientious, explicit and judicious use of
current best evidence in making decisions about the care of individual patients"[11]. EBM
aims to combine the clinician's experience, the patient's values, and the best available
scientific information to guide clinical management decisions. The principles of EBM apply
not only to individual medical practice but also to institutions and the health care system.

The acute respiratory syndrome coronavirus 2 (SARS-CoV-2) induced the novel
coronavirus disease of 2019 (COVID-19). It was not only responsible for the pandemic of
COVID-19 but also a trigger for wide-scale disinformation campaigns [12,13,14]. The
internet was flooded with millions of posts about COVID-19 [15]. The challenges of
establishing proper diagnostics tests, therapeutic protocols, and methods of preventing
SARS-CoV-2 infections have made the area of the pandemic an ideal space for
manipulation and disinformation, especially in decision-making in the health field [13,14,15].
Fake information about the pandemic spread through mass media, social media, and text
messaging applications causing such effects as:

® reducing patients’ willingness to vaccinate
® obstructing measures to contain disease outbreaks
® instigating the physical interruption of access to health care, among others [16].
Fake news about COVID-19 has fueled disinformation in related areas, such as

vaccination, putting the science to the test [17,18]. Although the anti-vaccination movement
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spread conspiracy theories even before, e.g. the idea that large pharmaceutical companies
and other interested groups exaggerate the benefits of vaccination and hide the risks or
dangers of vaccines [19], the pandemic has increased the phenomenon of questioning
immunization. Vaccine hesitancy was already observed in the case of well-known
vaccinations like MMR [20], and flu vaccine [21], and studies showed that attitudes and
conspiracy beliefs (which could be seen as a particular set of behavior) are related to
willingness to vaccinate. Dubé et al.[22] showed that parents who vaccinated their children
were most likely to be informed about vaccines by a healthcare professional and were less
likely to seek information on the Internet. Moreover, Sommariva et al. revealed that
disinformation on social networks could hinder disease prevention efforts [23]. As far as
COVID-19 vaccines are concerned, some new forms of conspiracy theories have emerged,
like microchip injection, non-checked adverse effects, lack of safety assessment before
distributing the vaccine to people, and non-proven effectiveness of the vaccine. It has been
observed that exposure to fake news lowered the intention to get the COVID-19 vaccine
[24]. Even short contact with false information can modify or change human behavior [22].
Consequently, conspiracy beliefs, trust in information, and news online that people are
exposed to for a short time could affect their vaccination choices [24]. The exposure to
online disinformation about COVID-19 vaccines declined vaccination intent significantly in
both the U.S. (6.4% points) and U.K. (6.2% points) samples, according to Loomba et al. in a
randomized controlled trial [25].

The problem of fake news in cardiology, and consecutively with statins, has already
been described [26, 27] It was superseded during the pandemic of COVID-19 and is now
coming back. Waszak et al. [28] analyzed the topics that attracted public attention between
2012 and 2017. The main topics concerned cancer, vaccination, heart attack, stroke, AIDS/
HIV, hypertension and diabetes. The topic most tainted by fake news was vaccination
(90%), followed by hypertension and HIV/AIDS (both at 70%).

Medical information involving nutrition-related issues and qualified as false or
misleading has been analyzed in the literature [7, 29]. While the impact of dis- and
misinformation on the level of knowledge and nutritional decision-making is being discussed
regularly, the extent of such content on the Internet is relatively rarely analyzed [30]. An
attempt to quantify the phenomenon of nutrition disinformation during the pandemic period
has been made by several centers - a Turkish study estimated that about 20% of analyzed

YouTube videos on nutrition topics contained fake news [31], a Korean study as much as
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37% [32]. From a qualitative point of view, the nutrition misinformation in COVID-19
pandemic era included issues concerning food immunity boosters, which were supposedly
designed to minimize the risk of infection or severity of infection. Studies described the
effect of supplementation with zinc, vitamin C, vitamin A, herbs, or nutraceuticals on
minimizing the risk mentioned above [33, 34]. An Indian study found that immunity-boosting
food was reflected in dietary decisions in over 70% of respondents [8]. The pandemic also
caused an increase in the popularity of fake news related to the protective effects of alcohol
in the context of Sars-Cov2 infection - these included the hypothesis that strong alcohol kills
the virus. There is a continuous flow of articles stating that light alcohol (beer, wine)
stimulates the immune system to fight the coronavirus [7, [35, 36]. This misinformation
proved particularly egregious for the 60 people who lost sight and the nearly 6,000
hospitalized after 'preventive’ methanol drinking [7, 36]. Although there is a study from Hong
Kong indicating that approximately 19% of respondents experienced content describing a
beneficial association between drinking alcohol and the prevention of sars-cov2 infection
[37], few scientific reports estimate the extent of fake news about this topic. Please note
that for the topic of dietary interventions we use the term “misinformation” rather than
“disinformation”. It is because some of the “off the shelf” recommendations may have been
in the form of inept self-help. Therefore, such information does not fall into the category of
intentionally misleading (disinformation).

In conclusion, we have many reports on the pernicious impact of medical dis- and
misinformation on social security, but reports on the dynamics of the spread of unreliable

OHI are still lacking.

Methods
Preliminary questionnaires

The first step towards data collection was to select the areas within which the topics
most likely to generate unreliable content would be identified. Initially, the myths and false
beliefs that are most often propagated by patients in doctors' offices and hospital wards
were identified. We consider those beliefs to realistically hinder doctors from achieving their
goal of successfully treating patients. For the purpose of identification, a questionnaire was
developed and applied [Appendix 1]. The questionnaires were collected in the Medical
University of Bialystok (MUB) Clinical Hospital, Poland, as well as through an online survey.
The online survey was conducted thanks to the institutions with which the MUB has signed
letters of intent (College of Family Physicians, Polish Society of Cardiology). The
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questionnaires were collected from November 29, 2021, to December 26, 2021
(Supplement. Table 1). The questionnaire included questions about the physician's age,
gender, specialization, length of service in the profession, place of work, and included an
open gquestion: “ What false medical information do you encounter in your professional
practice when talking to patients?”. Responses were obtained from 121 physicians. The
mean age of the doctors was 41.1 + 11.4 years. Women accounted for 64.5% (n=78).
Duration of employment in the profession was 15.2+ 11.4 years. The specialties the doctors
had were internal medicine (n=41), cardiology (n=34), pediatrics (n=21), family medicine
(n=18), surgery (n=8), hematology (n=6), allergology (n=6), ophthalmology (n=4),
rheumatology (n=1), pulmonology (n=1), emergency medicine (n=1), and doctors in training
(n=3). Some physicians had several medical specialties. Most of the doctors worked only in
hospitals (n=70), some in hospitals, public and private clinics (n=8), in hospitals and public
clinics (n=8), or in hospitals and private clinics (n=19). Moreover, some respondents worked
only in a public clinic (h=11) or in a private clinic (n=5). The physicians described all the
topics they had encountered in their professional practice and/or quoted specific questions
that patients had asked them. Based on the questionnaires, we identified common
problems and then divided them into nine groups (topics) that were consistent in scope and

were related to false medical information.

Web page and social media engagements retrieval using BuzzSumo

Next, queries were formulated based on topics (problem groups). Then, topics were
assigned to each member of the other team of physicians, who then queried the
DuckDuckGo search engine. Queries were single words or several words pouching a
particular meaningful whole, i.e., phrase. Physicians took into account only queries that
yielded unreliable websites. 274 queries were collected using this method.

Then, the BuzzSumo Enterprise Application (BuzzSumo Limited, Brighton, United
Kingdom) available through the website was used [38]. BuzzSumo is a social media
analytics tool that searches the Internet for web documents based on queries and
generates engagement reports on their comments, likes and shares on social media.
BuzzSumo gathers data across several platforms, namely Facebook, Pinterest, Reddit, and
Twitter, to generate a list of article web pages with the highest online engagement.
Engagement is defined as the total number of interactions that users have with a particular

article link, including actions such as "liking," "sharing," and "commenting". After entering a
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query, the application returns statistics for the linked pages. The subsequent steps of the

web search are shown in Figure 1.

Step description Product Example
¢ ™~ - . - - R
cardiological patients do not
1 Cuestionnaires from 121 physicians. Collecting false madical information list of wish to take statins because
- that they have come across from patients in their professional practice. real-life problems they read about their poor
. y effectiveness”
y
' ™y ' ™y
2_ Allocating problems into groups consistent in scope. identifying topics "statins are not effective”
A A iy J
generating . —
3 Generation of specific gueries using DuckDuckGo search engine. queries for stgtt;?iigzgitﬁ:g.k

We were looking for gueries that yeld unreliable web pages. specified

: “statins hurt instead of help”
topics

web pages
retireval
using queries

4 Using ideniified queries to retrieve web pages and their social media

engagement statistics using BuzzSumo. likes: 455, comments: 21

Figure 1. Subsequent stages of web search research.

The search was limited to two specific dates: (1) Jan. 1, 2021, to Dec. 31, 2021; (2)
Jan. 1, 2022, to Dec. 31, 2022. The searches were filtered by time and Polish language.
Our analysis took place in two consecutive phases. The first phase covered the whole year
2021 and took place in January 2022. The second phase took place in January 2023 and
covered the entire 2022. The analysis carried out in this way allowed us to assess the
current websites, because the online environment is constantly changing and web pages
are often deactivated or stop generating traffic. The latter statement is also confirmed by
our work. Despite using exactly the same queries to search websites in both periods, no
website from 2021 was selected again in 2022.

Only pages that generated at least ten social media engagement and only pages
with text were included in the analysis; videos were not evaluated. Then, ten most popular
pages per query were analyzed. “Popular” in this context means those with the highest
number of total engagements. Each web page was reviewed by an experienced doctor
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(with at least five years of professional work) who is also a scientist at the MUB. In order to

clarify the web pages examined, categories were introduced according to their content:

medical, non-medical, and difficult to evaluate. Out of 274 queries, only 58 of them resulted

in medical content retrieval in 2021, and 32 in 2022. Our workflow is shown in Figure 2.

=

| COVID-19

L

H

| General Vaccinations

!

| Cholesterol & Statins

=

| Cardiology

Ly

| Diet, Nufritional supplements }—_"
y —

| Deworming ‘

” ™ _’,

| Homeopathy ‘

alkohol covid

Covid does not exist

gates depopulation

statins

herbs cholesterol

statins harm

leftwise vitamin C

coconut water

—>

BuzzSumo
web page retrieval

v

8552
web pages

15

233
web pages

<

161
webpages

Only TOF 10 most engaged with
per query

exclude non-medical content

include only textual content (e.g. no videos)

Count the proportions of
Credible, Non-credible,
MNeutral
webpages

Figure 2. Subsequent stages of the research. Example for the year 2021.

For web pages labeled as medical, the content was assessed in terms of credibility:

credible, non-credible, or neutral. Specialists in the relevant medical field evaluated the

websites corresponding to the field, e.g. topics on statins cardiologists, topics on COVID-19

infectious disease specialists. The credibility of the health information in the news was

assessed by comparing it with current textbooks, guidelines, and scientific articles in the

relevant field. The evaluation was performed following EBM standards. The evaluation

criteria are shown in Table 1.

Table 1. The description of three content categories that were used to tag web pages. The

expert medical practitioners tagged web pages as credible, non-credible or neutral.

Content categories

Credible

medical

Contains verifiable and up-to-date medical information, does not

contain information intended to mislead the viewer/ reader.

https://preprints.jmir.org/preprint/48130
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websites

Non-credible 1. Contains false medical information.

medical 2. Contains unverified medical information.

websites 3. Contains outdated medical information that is inconsistent with

current standards.

4. Contains medical information consistent with EBM, but the
implications of the fact presented are falsely exaggerated.

6. Contains partially not credible medical information:
miscalculations or erroneous conclusions from true analyses; a
mixture of credible and not credible information.

7. Contains non-credible medical information/inconsistent with

EMB, but part of the text softens the implication of the sentence.
Neutral medical | It contains information related to medicine, but describes a story

websites related to a disease, reports on a medical encounter, and
presents regulations in the health care sphere.

Non-medical It does not contain information related to medicine.

website

EBM, Evidence Based Medicine

The data was collected and analyzed in Microsoft Excel (Microsoft, Redmond,
Washington, USA). In this scientific study, descriptive statistics were computed for the
categorical variables, and the frequencies of the variables under investigation were
presented. The chi-square test was used to assess the distribution of medical web pages
categorized as credible, non-credible, or neutral between the years 2021 and 2022. This
test was employed to determine if there was a statistically significant difference in the
distribution of both the number and popularity of these web pages across the mentioned
categories. The intention was to examine if there were shifts in the credibility classification
of web pages and their corresponding popularity over the two years. The Fisher exact test
was performed in cases where expected values were less than five. However, the least
represented data, the neutral medical web pages' popularity for 2021 and 2022, must not

be included since the Fisher exact test consumed significant computer power.

Results

Preliminary questionnaires

The most common topics indicated by doctors were: COVID-19 infection, COVID-19

https://preprints.jmir.org/preprint/48130 [unpublished, peer-reviewed preprint]
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vaccination, vaccination against other infectious diseases, hypercholesterolemia and
statins, hypertension, nutritional supplements, and antibiotics. A list of topics is shown in
Table 2.

Table 2. A list of topics (problem groups) indicated by doctors in questionnaires, the number
of times the topic was mentioned, and the resulting number of queries generated from this

topic for data collection purposes.

No Topics Number of times a | Queries
topic was indicated
by doctors
1 Coronavirus  disease 2019 | 74 85
(COVID-19)
2 General vaccinations 64 18
3 Cholesterol and statins 52 45
4 Cardiology 27 68
5 Diet, Nutritional supplements, | 26 32
Alcohol
6 Antibiotics 12 12
7 Deworming 4 9
8 Lyme disease 2 1
9 Homeopathy 1 4

Web page and social media engagements retrieval using BuzzSumo
Overall, 8552 web pages were obtained in 2021 and 6404 in 2022. COVID-19 topics

were the most popular in 2021, while cholesterol and statins were the most popular in 2022.

Detailed data by topic are presented in Table 3.

Table 3. The number of all web pages based on the queries, retrieved by BuzzSumo (2021-
2022).

The number of all

web pages retrieved

The number of all

web pages retrieved

Topics _ _
by BuzzSumo in|by BuzzSumo in
2021 2022

Coronavirus disease | 5448 1495

https://preprints.jmir.org/preprint/48130
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2019 (COVID-19)

General 468 59
vaccinations

Cholesterol and | 1152 3282
statins

Cardiology 1326 1456
Diet, Nutritional | 150 23
supplements,

Alcohol

Deworming 3 8
Homeopathy 8 80
Total 8552 6404

After the steps described in Figure 1, ultimately, 161 web pages from 2021 were analyzed,

and 105 from 2022. The filtering process is depicted in Table 4.

Table 4. The number of web pages retrieved from 2021 and 2022, respectively, during each

stage of web search and filtration. In the first stage web pages were retrieved by BuzzSumo

using queries specified according to the questionnaires conducted among doctors. In the

second stage only web pages that provoked at least 10 interactions were selected and at a

last stage only web pages with medical messages were considered.

Stages

2021

2022

The number of total web
pages retrieved by
BuzzSumo using selected

gueries

8552 web pages

6404 web pages

The number of web
pages that provoked
engagements at least ten
times (videos were not

evaluated)

233 web pages

137 web pages

Number of web pages
considered by experts as
containing medical

content

161 web pages

105 web pages

In 2021, the most popular (in terms of the number of engagements) web pages were
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related to the COVID-19 topic, with a number of 221,301, followed by the general
vaccinations topic, with a score of 22,414. Similarly, in 2022 the most popular web pages
were related to the COVID-19 topic (generated 18,264 engagements) followed by
cholesterol and statins (generated 16,844 engagements). The topic most polluted with fake
or non-credible content in 2021 was COVID-19 (57%), followed by general immunization
(42%), and in 2022 diet, nutritional supplements, and alcohol (60%), followed by general
vaccinations (30%). The percentage of fake or non-credible web pages related to COVID-
19 and general vaccinations decreased from 57% to 24% and 42% to 30%, respectively. In
contrast, the percentage of fake or non-credible web pages related to cholesterol/statins

and cardiology increased from 17% to 26% and 18% to 26%, respectively (Figure 3).
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Figure 3. The distribution of the number of web pages and related social media
engagements. Distributions are divided by topics identified during the years 2021 and 202
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Table 5 shows the number of medical web pages rated by medical experts as
credible, non-credible, or neutral. Web pages classified as medical neutral did not
contain any medical information in the context of diagnosis or treatment and mainly
referred to health stories or described changes in medical regulations or medical
conferences. In 2021, the number of medical web pages classified as credible was
72, non-credible was 66, and neutral was 23, while in 2022, they were 66, 32, and 7,
respectively. In 2022, the percentage of non-credible content from all web pages was
much lower (30%) than in 2021, which was 41%.

Table 5. Number of medical web pages, divided into credible, non-credible and
neutral. The proportions are compared between the years 2021 and 2022 using chi-

squared test or the Fisher’s exact test (p < 0.05, *chi2 test, **Fisher's exact test).

2021 2022
Credible Non- Neutral Credible Non- Neutral
. . credible . . credible .
Topics medical . medical medical . medical P
medical medical

web web web web

ages web ages ages web ages

pag pages pag pag pages pag
Coronavirus
disease 2019 |25 43 8 14 6 5 .018*
(COVID-19)
General 12 10 3 7 3 0 467
vaccinations
Cholesterol |, , 3 1 25 9 1 760**
and statins
Cardiology 14 5 9 17 6 0 .007**
Diet,
Nutritional 3 5 5 3 0 620%
supplements,
Alcohol
Deworming |2 1 0 0 2 0 .400**
Homeopathy |0 1 0 1 3 1 1.000**
Total 72 66 23 66 32 7 .010*

In 2021, credible web pages generated 24,398 engagements, while in 2022,
they generated 30,301 engagements. In 2021 and 2022, web pages containing fake
news generated 210,018 and 7,942 engagements, respectively. Detailed data are

shown in Table 6.
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Table 6. The number of aggregated engagements in social media of medical web

pages, divided into credible, non-credible, and neutral. The proportions are compared

between the years 2021 and 2022 using chi-squared test or the Fisher’s exact test (p

< 0.05, *chi2 test, **Fisher's exact test).

Topics 2021 2022

Credible Non- Neutral Credible Non- Neutral

medical cred!ble medical medical cred!ble medical

medical medical p

web web web web

ages web ages ages wel ages

Eogularity pages Eogularity Eogularity pages Eogularity

popularity popularity

Coronavirus
disease 2019 |6739 197100 17462 5138 2145 10981 <.001*
(COVID-19)
General 13234 7226 1954 3325 3203 0 <.001*
vaccinations
Cholesterol 1,449 579 586 15324 1228 292 <.001*
and statins
Cardiology 1090 4883 1881 6454 868 0 <.001**
Diet,
Nutiitional 1,59 99 116 30 72 0 <.001%
supplements,
Alcohol
Deworming |45 114 0 0 76 0 <.001**
Homeopathy |0 17 0 30 350 16 .329**
Total 24398 210018 21999 30301 7942 11289 <.001*
Discussion

Principal results

Many researchers tried to create a model of algorithms to identify dis- and

misinformation on the Web. Machine learning protocols and artificial intelligence can
detect SARS-CoV-2 infection-related fake news from social media [*39, 13, 14].

Iwendi et al. proposed new features to recognize fake news about COVID-19 in

online information with an accuracy of over 86% [14]. Machine Learning-supported

actions taken during the COVID-19 pandemic to prevent the spread of fake news

appear to have been effective. However, such interventions should be applied

continuously to new medical fields susceptible to creating unreliable content due to

its enormous impact on the community.

The current study was focused on the perspective of the lay person, as it is

https://preprints.jmir.org/preprint/48130

[unpublished, peer-reviewed preprint]



JMIR Preprints Chlabicz et d

difficult for a lay person to understand medical information and find reliable sources.
Consequently, lay people are at risk of encountering non-credible information [9,25].
Whereas, health care providers use known reliable sources of medical knowledge
based on EBM [10].

COVID-19 was doctors' most commonly reported “fake news generating” topic
in their daily clinical practice in the last two years. Our study showed that although
there are guidelines based on EBM for the treatment of COVID-19 [40], in Poland,
the most popular web pages were still those related to the use of alternative methods
of treating SARS-COV-2 infection (e.g., amantadine). In our study, the proportion of
non-credible web pages in the selected sample regarding COVID-19 was 0,57 and
0,24 in 2021 and 2022, respectively. It is worth mentioning that credible web pages
were less prevalent on the web, with a much lower number of engagements than
non-credible ones in both years (6739 vs. 221301 and 5138 vs. 18264). It indicates
that false information about COVID-19 was still prominent on the Web in 2021. On
the other hand, the significant decrease in total engagements related to non-credible
content may indicate that interventions to detect, remove, and correct disinformation
about COVID-19, withheld by big tech companies like Google and Facebook, had a
positive impact on diminishing the spread of fake news. On-platform interventions
included highlighting, surfacing and prioritizing content from authoritative sources
cooperation with fact-checkers and health authorities to flag and remove
disinformation [41]. Another possible phenomenon for the reduced spread of Covid-
related fake news could have been declining interest in the pandemic. Among
possible reasons are that people got used to it, the reduction of the restrictions, and
another global crisis that emerged in 2022 (the war in Ukraine). However, our study
has found that while interest in non-credible information about COVID-19 has
decreased from 2021 to 2022, the popularity of other topics (especially
cholesterol/statins and cardiology) has increased. It seems that new topics were
“filling up the vacuum” created by the decreasing interest in the virus.

In the case of the topic ,cholesterol and statins”, social media has seen a
huge increase in interest in this field between 2021 and 2022. Number of aggregated
total engagements grew more than fourfold: from around 4,000 to around 16,800.
This happened in parallel with an increase of interest in other cardiology topics and a
decrease in interest in COVID-19. Most web page contents were assessed as

credible, fake news content accounted for 17% in 2021 and raised to 26% in 2022.
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During the period of increasing interest in the topic of “cholesterol and statins”, the
percentage of content classified as non-credible also increased. This phenomenon
was confirmed in the other studied categories. Hypercholesterolemia is a condition
that does not directly cause clinical symptoms. For a long time it does not affect the
comfort of life, until complications arise such as stroke or myocardial infarction.
Patients come to doctor's offices for other reasons, instead they receive a diagnosis
of  hypercholesterolemia. Afterwards, doctors evaluate indications for
pharmacological treatment. As a result of this specific compilation, doctor's
competence in this field is often questioned. Due to low trust in the profession in
Poland in general, fears of side effects and distant prospects of clinical benefits are
high [26]. Patients are looking for alternative information on the Internet and in social
media, and the increased interest in the subject is a breeding ground for the creation
of fake news content.

According to the obtained results the topic of deworming generated the least
engagement. Nevertheless, this problem was indicated as prevalent among patients
in our entering questionnaire. The number of engagements for non-credible web
pages regarding this topic increased from 30% in 2021 to as many as 100% in 2022.
The absolute numbers of web pages are small (3 and 2 for 2021 and 2022,
respectively) but the lack of any credible source of information about this topic in
2022 should be alarming to the medical community. The qualitative insight revealed
the key role of social media influencers in the deworming narratives. Those facts
indicate that deworming topics may not generate a lot of clicks, but provide a strong,
convincing message to the lay person. There exists a study that shows that the
analysis of internet searches predicts seasonal peaks in hairworm numbers with high
accuracy and identifies host characteristics that exactly match the scientific data [42].
Considering this study, we can conclude that lay Internet users often look for
information about parasites, but rarely reach reliable sources.

During the pandemic, we all faced the phenomenon called an “infodemic” -
flow of a vast amount of information that includes false and fake news during the
outbreak of a particular disease [15]. While COVID-19 is a living example of how
harmful and contagious medical disinformation can be, there are still other health
topics where online disinformation is prevalent. Those topics already generated
disinformation before the Covid pandemic, and still pose a serious threat to society.

Our study's strength is that the analysis of most of the unreliable topics appeared in
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clinical practice. Moreover, the evaluation of the websites were made by an

experienced team of clinicians.

Limitations

The initial questionnaire includes only 121 respondents. Unfortunately, at the
time, doctors were overworked during the COVID-19 pandemic. However, they were
doctors of different specialties, working in distinct workplaces, both inpatient and
outpatient, and of different ages. Moreover, the doctors described all problems with
disinformation they had encountered in their professional work. The questionnaire did
not suggest which topics to address. Doctors independently, according to their clinical
experience, described these phenomena. Thus, despite the relatively small number
of respondents, the topics were explored comprehensively.

Analyzing only the first 10 websites selected with BuzzSumo using the queries
may not be sufficient to discover the complete picture of the medical fake news
spread throughout the Web. However, with our limited resources (time of the experts)
we tried to capture the dynamics of the most popular contents as accurately as
possible. Another limitation is the selection of websites in both time intervals using
exactly the same queries. New medical topics in the second time slot may not have
been selected. To overcome this limitation, we intend to reintroduce the questionnaire
and check the dynamics for possible new, emergent topics generating much medical

non-credible content on the Internet.

Conclusions
Our analysis highlights several important areas for improvement in interventions to
stop the spread of non-credible OHI, which can be summarized as follows:

1. Interventions introduced by Big Tech companies have been effective against
COVID-19 disinformation. However, the increase in dissemination of non-
credible content between 2021 and 2022 in other topics indicates that such
interventions should also cover non-COVID-related topics.

2. Topics that generate the most unreliable contents, besides COVID-19, is
“cholesterol & statins” and “cardiology”. Perhaps it is worth starting
interventions with such topics.

3. The case of the “deworming” topic shows that online activity does not always
reflect the actual dissemination of disinformation. The topic, which was

indicated frequently in questionnaires, generated few web pages, with only
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few total engagements. It is worth mentioning that all web pages found in 2022
from this topic were non-credible. This highlights the importance of repeating
guestionnaires among physicians.

4. The case of the “deworming” also reveals that there are medical topics poorly
covered by OHI from credible sources. Special emphasis should be put on
such topics.

5. The dynamics of disinformation dissemination of frequently shared,
commented or liked topics should be constantly monitored to react in advance

to future infodemics.
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Four subsequent stages of web search research. The figure includes a step description, the product of the step, and an example.
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The figure contains a detailed description of the subsequent stages of the web search research, with the year 2021 as an
example. Topic identification, query generation, web page retrieval, and the subsequent web page filtration are depicted.
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The figure shows the differencesin the prevalence and interactions on social media of non-credible, credible, and neutral web
pages in the two periods: (1) January 1, 2021 to December 31, 2021; (2) January 1, 2022 - December 31, 2022. The bars
indicate the number of websites that exceeded the social media engagement threshold (top 10 web pages mostly interacted with
per search query) in agiven period related to a given medical topic. Pie charts show the number of interactions (shares, likes,
comments) with non-credible, credible, and neutral web pages over a given period, on a given medical topic. The aggregated
social media engagement data was retrieved using the BuzzSumo Enterprise Application.
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Multimedia Appendixes
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The preliminary questionnaire body.
URL.: http://asset.jmir.pub/assets/2fad98eef 726d0098fbb861c9522d957.png

A list of the most popular non-credible websites on a given topic in 2021 and 2022.
URL.: http://asset.jmir.pub/assets/92866ce8677e071ee6f 2c7c32e0dad2f.doc

https://preprints.jmir.org/preprint/48130 [unpublished, peer-reviewed preprint]



JMIR Preprints Chlabicz et d

Related publication(s) - for reviewerseyesonlies

Publication with similar ethical considerations.
URL.: http://asset.jmir.pub/assets/bf af c64bldcabef aa2c8f ea6a950316¢. pdf
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