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МЕтОДОлОГия ВыяВлЕНия и ОтСлЕжиВАНия 
ДЕЗиНФОРМАции В СОциАльНых СЕтях О ВОЗДЕйСтВии 

ПАНДЕМии COVID-19 НА РЕПРОДуКтиВНОЕ ЗДОРОВьЕ

MethODOlOgy fOr IDentIfyIng AnD traCKIng sOCIAl MeDIA 
MIsInfOrMAtIOn In tWeets ABOUt the IMPACt Of the COVID-19 

PAnDeMIC On rePrODUCtIVe heAlth1

Аннотация. цель исследования заключалась в разработке методики выявления и отслеживания дезин-
формации в социальных сетях, в частности в твиттере, о влиянии коронавируса и COVID-вакцины 
на репродуктивное здоровье, одной из причин чего является недостаточная информированность об 
аспектах коронавирусной инфекции. Мы используем сочетание машинных и экспертных методов, 
последние научные статьи как эталон выявления дезинформации. Предлагаемая методика включает 
в себя изучение научных статей как источника достоверной правдивой информации по теме (стандарт 
информации) и сообщений в твиттере (оценка соответствия информации стандарту). Результатом 
исследования является методика выявления дезинформации в сообщениях пользователей социальной 
сети. На основе этой методологии разработаны следующие аспекты проблемы: 1) формирование 
научного стандарта; 2) принцип сопоставления направлений научных исследований и дискуссий в 
твиттере; 3) принцип контекстуального сопоставления пользовательского и научного представлений о 
проблемах. В отличие от существующих работ, сформулированы принципы, основанные на обработке 
информации из содержания научных статей и сообщений в социальных сетях.
Ключевые слова: дезинформация, выявление дезинформации, репродуктивное здоровье, фертильность, 
коронавирус, COVID, вакцина, twitter, контекстуальное сравнение.
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Abstract. The purpose of the study was to develop a methodology for identifying and tracking social media 
misinformation in tweets about the impact of the coronavirus and COVID-vaccine on reproductive health, 
one of the reasons for which is the lack of awareness about aspects of the coronavirus infection. We use 
a combination of machine and expert methods, the latest scientific articles as the standard for detecting 
disinformation. The proposed methodology includes the study of scientific articles as a source of reliable 
truthful information about the topic (information standard) and twitter messages (assessment of informa-
tion compliance with the standard). The result of the study is the methodology for detecting disinformation 
in the messages of social network users. Based on this methodology, the following aspects of the problem 
have been developed: 1) the formation of a scientific standard; 2) the principle of comparing the directions 
of scientific research and discussions on twitter; 3) the principle of contextual comparison of user and 
scientific ideas about problems. In contrast to the existing works, the principles based on the information 
from the content of scientific articles and messages from social networks processing are formulated.
Keywords: misinformation, misinformation detecting, reproductive health, fertility, coronavirus, COVID, 
vaccine, twitter, contextual comparison.
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Introduction
The spread of misinformation and fabricated content on social media is on the rise. When 

searching for information on the Internet and social networks, a person is faced with an avalanche 
of information, referred to as “infodemic”, which includes a mixture of facts and lies that are difficult 
to distinguish [1]. health organizations and the World health Organization (WhO) are concerned 
about the spread of online misinformation that could exacerbate the effects of the pandemic [2].

health organizations are tasked with protecting the public from misinformation related to 
COVID-19. The first step is to identify misinformation from a pool of online content. Often, 
AI-powered machine learning algorithms are used to classify online messages as either infor-
mation or disinformation, which take as input a set of features based on the common linguis-
tic properties of the correct and bogus information [3–7]. More sophisticated algorithms use 
deep learning, which automatically learns the nuances of patterns between information and 
disinformation without an a priori feature set [8].

given the magnitude of the problem of disinformation spreading during the pandemic, 
machine solutions seem inevitable to solve the problem. however, in order to develop reliable 
algorithms for detecting disinformation, we must be very clear about it and distinguish it from 
real news. In this study, we do not seek to distinguish between such concepts as fake news, false 
information, misinformation [7; 9]. We consider disinformation as a general term referring to 

Золотарев Олег Васильевич
кандидат технических наук, доцент, заведующий кафедрой информационных систем в экономике 
и управлении, институт информационных систем и инженерно-компьютерных технологий, 
кафедра информационных систем в экономике и управлении, Российский новый университет, 
Москва, Автор более 100 опубликованных научных работ. sPIn-код: 5231-7243, AuthorID: 4004.
Электронный адрес: ol-zolot@yandex.ru
Хакимова Аида Хатифовна
кандидат биологических наук, доцент, ведущий научный сотрудник, институт информационных 
систем и инженерно-компьютерных технологий, Российский новый университет, Москва, 
Автор более 60 опубликованных научных работ. sPIn-код: 2018-5403, AuthorID: 464113
Электронный адрес: aida_khatif@mail.ru
Швета Агравал
PhD, доктор, профессор, институт перспективных вычислений, университет sAge, индор, 
индия. Автор более 20 научных работ, опубликованных в изданиях, индексируемых scopus. 
Электронный адрес: shweta.sagecse@gmail.com 
Санджив Кумар Джейн
PhD, доктор, доцент кафедры электротехники, университет Меди-Кэпс, индор, Мадхья-Прадеш. 
Автор двух научных работ, опубликованных в изданиях, индексируемых scopus. 
Электронный адрес: sanjivkumar.jain@medicaps.ac.in
Санджай Каушал
PhD, доктор, доцент кафедры компьютерных наук, университет Шарда, Нью-Дели, Автор 
восьми научных работ, опубликованных в изданиях, индексируемых scopus. 
Электронный адрес: sanjay19_llh@jnu.ac.in



61О.В. Золотарев, А.Х. Хакимова, Ш. Агравал, С.К. Джейн, С. Каушал

Методология выявления и отслеживания дезинформации в социальных сетях ...

false information circulating on the internet [10]. Of particular concern is the rapid spread of 
false information on twitter, with lies noted to spread faster than the truth [11].

Disinformation is defined as false, erroneous, or misleading information, and a  type of 
claim that can be tested and confirmed to be false. Disinformation has an adverse effect on so-
ciety as it causes anxiety, fear and influences public opinion [12]. 

Various misinformation about the COVID-19 vaccine has been circulating on social media. 
for example, misinformation through conspiracy, such as “coronavirus vaccine destroys female 
fertility and makes men impotent” can lead people to refuse vaccination [12]. We set out to 
understand what topics and concepts related to disinformation appear in twitter discourse on 
the impact of coronavirus on the reproductive health of men and women.

The purpose of this study is twofold. first, it examines current scientific information about 
the potential impact of the coronavirus and the vaccine on male and female reproductive 
health. We a priori consider the results of recent research in this area to be true. secondly, the 
study examines the opinion of twitter users about the impact of the coronavirus and the vac-
cine on male and female infertility. If the focus of research matches the topic of discussion on 
twitter, based on the results of study 1, we conclude that the opinions of twitter users about 
the coronavirus and the vaccine in relation to infertility are true or false.

We use machine and expert methods in combination, which benefits the analysis. In this ar-
ticle, we aim to test the functionality of a combination of twitter data analysis methods, to ex-
plore the discussed topics related to disinformation and related concepts. This study is limited 
to the study of the textual content of scientific articles, and in tweets we study texts and emoji.

Materials and Methods
Within the area of interest, the primary selection of the topic is determined by the expert 

choice, social networks (social inquiry). After choosing a frequent social topic, it is compared 
with scientific documents, a comparison of interests is carried out, an attempt is made to find 
out if there is disinformation.

We reviewed user queries on the topics: ‘Covid dementia’, ‘Covid fertility’, ‘Covidosis 
thrombosis’, ‘Covid neurological’ (figure 1). The topic ‘Covid fertility’ was chosen as the lead-
er throughout 2021.

Figure 1. request frequency for the terms ‘Covid dementia’, ‘Covid fertility’, ‘Covid thrombosis’, 
‘Covid neurological’ in english (worldwide)
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A search was performed in the PMC for articles related to the study of coronavirus and 
fertility. The search was conducted for keywords in the abstracts filtered by publication date 
on 10 May 2022. The content of the information request was as follows: (“sars-cov-2”[Mesh 
terms] Or “sars-cov-2”[All fields] Or “covid”[All fields] Or “covid-19”[Mesh terms] 
Or “covid-19”[All fields]) AnD (“fertility”[Mesh terms] Or “fertility”[All fields]) AnD 
(“2022/01/01”[PubDate] : “2022/12/31”[PubDate]). 998 articles were found, published for 
the period from 2022/01/01 to 2022/12/31. 167 articles more relevant to the subject of study 
(human fertility) were selected from a total collection of 998 articles. The relevance check in-
cluded the control of the simultaneous occurrence in the abstracts of the terms COVID (Coro-
navirus) and fertility. The significant terms have been extracted from the abstracts. for extract-
ing terms, the special program was used (described below).

Data for research was downloaded from twitter in May 2022 (from 22/04/2022 to 
30/04/2022). The upload was carried out using the analytical mechanisms of twitter (Vicini-
tas) [Vicinitas. https://www.vicinitas.io/], which allows uploading hashtags, user accounts 
and keywords. This research contains english tweets. The tweet collection was built based 
on keyword or hashtag queries “Covid, fertility”, “Covid, infertility”, “Coronavirus, fertility”, 
“Covid, sterility”, “Vaccine covid, fertility”. The collection included 9436 tweets. for the fur-
ther analysis we used only 2560 original tweets. for extracting terms, the special program was 
used (described below).

The original terms’ extraction program was developed with the improvement of the clas-
sical approach for automatic extraction of named entities from full-text messages  [13]. The 
improvement was as follows: to define named entities in the text as stable word-combinations, 
the main noun with determiners was retrieved out.

The standard set of python stop-words included only conjunctions, interjections, etc., 
which were excluded from consideration. The set of stop words specifically for processing med-
ical texts has been significantly expanded, considering the results of the previous expert analy-
sis of the vocabulary of scientific publications on biomedical topics. About 800 elements were 
added to the set of stop words (including words of such categories as geographical names, gen-
eral medical terms, general scientific terms). This expanded set allows to reduce the amount of 
“noise” when extracting medical terms through automatic processing of scientific documents.

The set of stop words specifically for processing tweets has been expanded. According to 
the results of expert analysis, there were added several categories of stop words (geographical 
names, dates, days of the week, names of months, proper names, names of institutions, job ti-
tles, etc.). so, we significantly reduce the “noise” when extracting terms from tweets through 
automatic processing.

from the compiled collections of scientific articles and tweets, significant terms are extract-
ed and analyzed (using an extended list of stop words). terms related to the field of coronavirus 
and fertility were manually cross-checked.

We proceed from the assumption that scientific statements are true now. to analyze truth-
ful statements, we applied contextual analysis of scientific texts. In the context, we singled out 
the effect of coronavirus (COVID) on an organ (parameter) of the object of study, indicating 
the mechanism of action (or without it). At the same time, the degree of evidence of the impact 
was especially noted.
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Results

Scientific terminology (PubMed)
terms related to the field of coronavirus and fertility were divided by experts into thematic 

categories [14]. eleven thematic categories were identified: 
− genetics and molecular biology, 
− COVID and other diseases, 
− Coronavirus, 
− Infertility (without gender), 
− female reproductive health (frh), 
− Male reproductive health (Mrh), 
− COVID vaccination, 
− research objects, 
− Methods, 
− relationships, 
− Marker terms (sentiment words). 
The minor categories were: 1) relationships (couple relationship, sexual behavior, sexual, 

etc.); 2)  methods (antioxidant, drug, ultrasound, anti-inflammatory, etc.); 3)  marker terms 
(anxiety, emotion(al), death, psychological, etc.). 

A total of 388 terms were identified in 11 groups. The frequency of the most common term 
in each category is taken as 100 %. top-5 terms for the major categories of scientific terminol-
ogy related to “Coronavirus and fertility”are listed below:

− “Coronavirus” (COVID-19, 100 %; sArs CoV-2, 55 %; pandemic, 45 %; sArs-CoV-2 
infection, 38 %; COVID-19 pandemic, 34 %);

− “COVID and other diseases” (stress(or), 100 %; immune, 73 %; diabetes, 32 %; endo-
crine, 27 %; inflammation, 27 %);

− “female reproductive health” (pregnancy, 100 %; pregnancy rate, 35 %; assisted repro-
duction technology (Art), 33 %; oocyte, 33 %; embryo, 25 %);

− “Male reproductive health” (male fertility, 100 %; semen, 56 %; testicular, 50 %; testoster-
one (t), 44 %; semen parameters, 44 %);

− “Infertility (without gender)” (fertility, 100 %; reproductive, 47 %; infertility, 48 %; fertil-
ity treatment, 26 %; fertility preservation (fP), 24 %);

− “COVID vaccination” (COVID-19 vaccination, 100 %; vaccine, 73 %; vaccination, 65 %; 
mir-371a-3p, 19 %; side effects, 16 %);

− “genetics and molecular biology” (express(ion), 100 %; angiotensin converting enzyme 
(ACe2), 67 %; hub genes, 53 %; luteinizing hormone (lh), 47 %; protein, 47 %);

− “research objects” (woman, 100 %; child(ren), 57 %; animal (rabbit, rat, mice), 45 %; 
pregnant, 41 %; male, 39 %).

Social network terminology (Twitter)
terms related to the field of coronavirus and fertility were divided by experts into thematic 

categories. nine thematic categories were identified: 
− COVID and other diseases, Coronavirus, 
− Infertility (without gender), 
− female reproductive health (frh), 
− Male reproductive health (Mrh), 
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− COVID vaccination, 
− Discussion objects, 
− Marker terms (sentiment words), 
− Conspiracy theory. 
The minor category was the Conspiracy theory (poison, depopulation, Microchips, etc.).
A total of 220 terms were identified in 9 groups. The frequency of the most common term 

in each category is taken as 100 %. top-5 terms for the major categories tweets related to Coro-
navirus and fertility are listed below:

− “Coronavirus” (COVID(-19), 100 %; get covid, 10 %; long Covid, 7 %; virus, 7 %; COV-
ID(-19) infection, 5 %);

− “COVID and other diseases” (lung, 100 %; cancer, 67 %; heart attack, 67 %; myocarditis, 
67 %; heart, 67 %);

− “female reproductive health” (pregnancy, 100 %; baby, 43 %; birth, 29 %; pregnant wom-
en, 21 %; in vitro fertilization (IVf), 14 %);

− “Male reproductive health” (male infertility, 100 %; erectile dysfunction, 62 %; sperm, 
37 %; sperm count, 37 %; sex, 37 %);

− “Infertility (without gender)” (fertility, 100 %; infertility, 52 %; sterility, 12 %; fertility 
issues, 11 %; fertility rate, 11 %);

−  “COVID vaccination” (COVID(-19) vaccine, 100  %; vaccine, 98  %; vaccinate, 38  %; 
Covid(-19) Vaccination, 26 %; vax, 18 %);

− “Markers” (risk, 100 %; death, 62 %; damage, 56 %; recover, 50 %; safe, 37 %);
− “Discussion objects” (people, 100 %; men, 90 %; women, 75 %; children, 75 %; popula-

tion, 70 %).
Comparison of scientific and social network terminologies

for matching categories in scientific and social network terminologies, a comparison was 
made by frequency terms. terminological usage (frequency) indicates how often the terms of 
a given category are used in a discussion (figure 2).

Figure 2. terminological frequency. Comparison of coinciding thematic categories 
by the frequency of terms (in % of the total number of terms).
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Detection of true and false judgments

Revealing scientific judgments (PubMed)
In the previous sections, we found that the interests of the scientific community and the 

community of Internet users coincide in many ways. Our next task was to find out how the 
opinions of twitter users differ from scientific judgments. The following topics were chosen 
for the study: 

− Male reproductive health and coronavirus, 
− Male reproductive health and the vaccine, 
− female reproductive health and coronavirus, 
− female reproductive health and the vaccine. 
The contextual analysis described in the Methods section was used.
We applied contextual analysis of scientific texts. The contextual analysis included deter-

mining the evidence of the effect of coronavirus (COVID) on a reproductive system (organ, 
parameter) of the object of study, indicating the mechanism of action (or without it). examples 
of results are shown in the table 1.

Table 1

Some results of contextual analysis of scientific texts related to “Reproductive system 
and Coronavirus”

Influence/
impact Proved/not Mechanism of action Target, parameter Object/

period
Male reproductive system and Coronavirus

effect of sArs-
CoV-2 [15]

Is significantly 
reduced

Immunopathological 
damage

testicles, semen index After infection

Covid-19 [16] Decreased, 
reduced

Orchitis development sperm quality, sperm 
count, sperm motility

Patients with COV-
ID-19

Covid-19 [17] Downregula-
tion

semenogelin 1 and 
prosaposin

Male fertility COVID-19-recov-
ered patients

Detection of 
sArs-cov-2 vi-

rus [18]

remains scarce,
has been re-

ported

testicular damage and 
dysregulation of gon-

adotropins

testis Males 

COVID-19 In-
fection [19]

Induce mir-371a-3p Upregu-
lation

fertility Males

sArs-CoV-2 
infection [20]

Direct effects Presence of viral entry 
receptors (ACe2 and/

or CD147)

testicular cells, such as 
spermatocytes, sertoli 

cells, leydig cells

Impacts of COV-
ID-19 [21]

Dysfunctions The induction of sys-
temic inflammatory 

responses and oxidative 
stress

reproduction Males 

Impact of sArs-
cov-2 [22]

Very limited 
evidence

Impact on fertility pa-
rameters

Male fertility and sexual 
health,

reproductive hormones, 
etc.

Males 

COVID-19 [23] negative im-
pact

Distribution of ace2 
and transmembrane 

protease serine 2 

Male fertility, sperm 
quality

autopsy
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Female reproductive system and Coronavirus
sArs-CoV-2 
infection [24]

May interfere Mice’s fertility, lower pregnancy 
rate  

Infected pregnant 
mice 

severe acute 
respiratory syn-
drome coronavi-
rus type 2 infec-

tions [25]

have been as-
sociated

Adverse 
perinatal out-

comes 

Maternal morbidity Pregnancy

sArs-CoV-2 
infection [26]

Does not affect Oocyte yield, fertilization and 
maturation rate, number of good 

quality embryos, etc.

Woman

sArs-CoV-2 
infection [27]

Increased risk spontaneous 
abortion

Complications Pregnant women

COVID-19 [28] Was not signifi-
cantly affected

Ovarian reserve Patients recovering

sArs-CoV-2 
[29]

Impair Mitochondri-
al hijacking

fertility female

for topics “Male reproductive health and the vaccine”, “female reproductive health and 
the vaccine” (table 2) we show only few results without mechanism of action because they are 
similar mainly.

Table 2

Some results of contextual analysis of scientific texts related to “Male/Female reproductive 
system and Vaccine”

Influence/
impact Proved/not Target, parameter Object/

period
Vaccine [30] Does not seem to 

affect
sperm parameters Male 

COVID-19 vac-
cination [31]

Did not affect Men’s reproductive health,  sperm quality 
and fertilization capacity

Men

Vaccines against 
sArs-cov-2 [17]

no evidence spermatogenesis or male reproductive 
health

Male

Vaccine [32] no negative impacts fertility, the course of pregnancy, or fetal 
development

Woman 

Vaccination [33] no difference Clinical pregnancy rates, fertilization rate 
and transferred embryos’ quality

Vaccinated and un-
vaccinated patients 

(woman)

COVID-19 vac-
cination [34]

Do not appear to 
adversely affect

Assisted reproductive technology and 
pregnancy, gametes, embryos

Woman 

We divided statements about the confirmation and denial of the impact of the coronavi-
rus/vaccine on the reproductive health of men and women. Confirmatory markers include 
the following: “is significantly reduced”, “negative impact”, “can affect”, “decreased”, “reduced”, 
“downregulation”, “has been reported”, “observed”, “participates in”, “strong association”, “dys-
regulation”, “damage”, “direct effects”, etc. negative markers include the following: “very little 
evidence”, “no viral rnA was detected”, “unclear”, “many unresolved questions”, “no evidence”, 

Ending Table 1
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“limited evidence”, “remains unknown”, “does not seem to affect”, “no significant changes”, “did 
not affect”, “does not impair”, etc. 

We then calculated the ratio of confirmatory (“yes”) and negative (“no”) markers in scien-
tific documents by topics “Male reproductive health and coronavirus” (77,59 % for “yes” and 
22,41 % for “no”), “Male reproductive health and the vaccine” (100 % for “no”),“female repro-
ductive health and coronavirus” (66,67 % for “yes” and 33,33 % for “no”), “female reproduc-
tive health and the vaccine” (8,33 % for “yes” and 91,67 % for “no”).

Revealing user judgments (Twitter)
The following topics were chosen for the study: 
− Male reproductive health and coronavirus, 
− Male reproductive health and the vaccine, 
− female reproductive health and coronavirus, 
− female reproductive health and the vaccine. 
We applied contextual analysis of tweets. The contextual analysis included determining the 

evidence of the effect of coronavirus (COVID) on a reproductive system (organ, parameter) of 
the object of discussion. examples of results are shown in the table 3.

Table 3

Some results of contextual analysis of tweets related to “Male and female reproductive system 
and Coronavirus (Vaccine)”

Influence/
impact Proved/not Target, parameter Object/

period
Covid reduces/impacts/can mess/ 

potentially negative effect/ 
diminished/ exponentially 

worse/ temporarily reduces/ 
may be messing

fertility Men

Covid Causes/can cause Infertility Men

Covid May be messing fertility, lower sperm count and 
motility

After infection male

Covid Might effect fertility Children 

COVID-19 infection May lead fertility problem Men

Covid Is causing erectile dysfunction, infertility Men

Covid Affected Decreased sperm production and 
deformed sperm

guy

Covid-19 Might lead to   Infertility, testicular abnormali-
ties, 

testicular pathology

Covid-19 survivors

long Covid Possible/ would lead Infertility Male

long Covid effects effect reproduction, sperm count Male

long Covid effects some studies have shown sex drive loss, fertility Male

Covid Probably Delayed ovulation, period Women

long covid effect reproductive fertility   girls

long-term side effects’ Miscarriage, fetal abnormalities, 
fertility 

Woman
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Covid vaccines Cause sterility Men 

Covid vaccine Destroys/ It hasn’t been tested/
may be a factor

fertility Men

COVID‐19 vaccine linking/ adverse reaction Infertility Male

Covid vaccines May cause sterility Man

Covid vaccine Most common side effect sterility, or dysmenorrhea Woman

COVID-19 vaccines no evidence fertility problems Anygender

Covidvaccine There was no link Infertility Both men and 
woman

COVID vaccines no information fertility female

Vaccines no indication Infertility either sex

COVID vaccination The effect is small 
and temporary

Menstrual cycle timing Women

COVID-19 vaccine Does not harm Wombs Women

Covid vaccine Affects is a lie Uteruses, fertility Women

COVID19 vaccina-
tion

no evidence Clinical outcomes in ivf,
fertility

Women

COVID-19 vaccina-
tions

Misinformation Pregnancy, fertility and breast-
feeding

Women

Vaccination no evidence Affect fertility Women trying to 
become pregnant

Vaccinated Poison, damages fertility All

Vaccinated Baseless fearmongering fertility Pregnant women

Vax Control of the population fertility Men

Covid jabs Destroy fertility Civilization

Covid shot Is effecting/ messing fertility Men(and female)

Vax Wreck the immune system fertility european women

Covid vaxx Causes Infertility Women

Moderna COVID 
vaccine

Damaging Unborn child, fertility Women

We divided statements about the confirmation and denial of the impact of the coronavirus/
vaccine on the reproductive health of men and women. Confirmatory markers include the fol-
lowing: “may be messing”, “reduces”, “possible”, “impacts”, “causes”, “effect”, “would lead”, “po-
tentially negative effect”, “is messing”, “alters”, “it seriously affected”, “affected”, “destroy”, “di-
minished”, “impaired”, etc. negative markers include: “no information”, “does not impact”, “no 
effects”, “do not cause”, “no evidence”, “there was no link”, “the effect is small and temporary”, 
“has no impact”, “misinformation”, “affects is a lie”, etc. 

We then calculated the ratio of confirmatory (“yes”) and negative (“no”) markers in tweets 
by topics “Male reproductive health and coronavirus” (100 % for “yes”),“Male reproductive 
health and the vaccine” (77,27 % for “yes” and 22,73 % for “no”), “female reproductive health 
and coronavirus”, (100 % for “yes”),“female reproductive health and the vaccine” (22,22 % for 
“yes” and 77,78 % for “no”).

Ending Table 3
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Discussion
In scientific articles, much attention is paid to the genetic and molecular biological aspects 

of the impact of coronavirus and vaccines on fertility. naturally, research and diagnostic meth-
ods are mentioned. Many categories of people were subjected to the study (women, animals, 
men, pregnant women, patients with coronavirus, recovered from coronavirus, etc.). Often fer-
tility is mentioned without specifying gender.

Among the thematic categories, the category coronavirus is the most mentioned, both in 
terms of the number of terms extracted and the number of terms used (frequency). The cat-
egory ‘female reproductive health’ is in second place in the number of terms and in third place 
in frequency. The category ‘research objects’ is in third place in the number of terms and in 
second place in frequency.

In terminological diversity in tweets, ‘COVID and other diseases’ is the leader, ‘Discussion 
objects’ are in second place, and ‘female reproductive health’ is in third place. ‘Coronavirus’ 
is in first place, ‘COVID vaccination’ is in second, and ‘Infertility (without gender)’ is in third 
place in frequency of use of terms.

A comparative analysis of terminological diversity of the thematic categories showed that 
terms related to ‘Coronavirus’, ‘female reproductive health’, and ‘research objects’ are leading 
in scientific papers. There are more different terms in tweets when discussing diseases/compli-
cations of COVID (COVID and other diseases), Objects, Coronavirus and different markers 
are used to indicate the user’s attitude to the subject.

A comparison of the frequency of the most used terms by thematic categories showed that 
in scientific articles there are more frequent terms related to’ Coronavirus’, ‘research objects’, 
‘female reproductive health’. In tweets, we noted a greater number of terms used in the catego-
ries ‘Coronavirus’, ‘COVID vaccination’, ‘Infertility (without gender)’.

It can be concluded that the focus of researchers and social network users are the same the-
matic categories related to coronavirus and fertility, such as ‘COVID and other diseases’, ‘COV-
ID vaccination’, ‘Male reproductive health’, ‘female reproductive health’, ‘Infertility (without 
gender)’, ‘Coronavirus’. Only the ratio of categories in terms of variety and frequency of terms 
changes.

A contextual analysis of scientific articles to determine the impact of coronavirus and covid 
on the reproductive system of men and women made it possible to draw the following conclu-
sions, which we a priori consider correct and truthful.

scientific articles prove that:
1) the vaccine does not affect male reproductive health (100 % negative statements);
2) the vaccine has practically no effect on women’s reproductive health (91.6 7% of nega-

tive statements);
3) coronavirus greatly affects male reproductive health (77.59 % of positive statements);
4) coronavirus greatly affects women’s reproductive health (66.67 % of positive statements).
A contextual analysis of tweets to determine the impact of coronavirus and covid on the 

reproductive system of men and women made it possible to draw the following conclusions:
1) the vaccine strongly influenced male reproductive health (77,27 % positive statements);
2) the vaccine little effects on women’s reproductive health (22,22  % of positive state-

ments);
3) coronavirus absolutely affects male reproductive health (100.00  % of positive state-

ments);
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4) coronavirus absolutely affects women’s reproductive health (100.00 % of positive state-
ments).

Figure 3. Comparison of scientific conclusions and opinions of twitter users by topics about 
the impact of coronavirus COVID on reproductive health

scientific articles and tweets are actively discussing the impact of coronavirus on the repro-
ductive health of men and women. however, on social media, users are convinced of the full 
and absolute impact of coronavirus on the reproductive health of men and women, while in sci-
entific articles the figure 3 were 77.59 and 66.67 %, respectively. Consequently, the conclusions 
about the impact of coronavirus on the reproductive health of men and women are exaggerated 
by 1.29 times for men, 1.50 times for women.

The greatest discrepancies are observed in the impact of the vaccine on the reproductive 
health of men and women. In scientific articles, there are 8.33 % of positive statements about 
the impact of the vaccine on women’s reproductive health, and in tweets – 22.22 %, that is, 2.67 
times higher. Quite disastrous is the judgment of twitter users about the impact of the vaccine 
on male reproductive health. 100 % of users are convinced of the presence of such an influence, 
while scientific articles deny such an influence.

The methodology we proposed is shown in figure 4.
The methodology proposed includes, as an initial stage of the analysis, checking the coinci-

dence of interests of the scientific community and users of social networks. In the case of coin-
cidence of interests (and in our case they practically coincide), the second stage of the method-
ology is implemented. In the second step, by comparing judgments from scientific sources and 
social networks, we find out how they differ. With a strong difference, it can be concluded that 
false information is being disseminated on social networks.
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Figure 4. flow chart of the methodology
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