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Abstract

pandemic.

national media produced rumors.

media be more accountable in pandemics.

Background: In the COVID-19 pandemic, rumors travel far faster than the outbreak itself. The current study aimed to
evaluate the factors affecting the attitudes of individuals towards the rumors-producing media in Iran.

Methods: An online cross-sectional survey was conducted in Iran in March 2020 on the source of information and
rumors, along with the perception of individuals regarding the reasons for rumors propagation during the COVID-19

Results: Results showed that the majority of the participants (59.3%) believed that social media were the main
source of rumors. The lack of a reliable and formal news resource was also considered the most common cause of
rumoring by the participants (63.6%). An evaluation was carried out to identify the main source of misinformation

and rumors. Results showed that Retired participants considered foreign media (P<0.001) as the main resource. The
middle-income level participants believed that social media (P<0.001) were the main source. In this regard, the highly
educated participants (P <0.001), government employees, and middle-income individuals (P=0.008) believed that

Conclusion: Although findings were achieved during the first peak of the COVID-19 pandemic, the authorities
immediately introduced the national media as a reliable news resource, which allowed both media and its journal-
ists to reduce the gap between themselves and the public sphere. It was suggested that social networks and foreign
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Background

COVID-19 pandemic has become one of the major
concerns of all nations globally, as it has affected many
aspects of daily lives [1, 2]. A major part of mitiga-
tion strategies in this pandemic relies on community
engagement. Solid information and credible social
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interaction are important in this regard, while factors
including confusion, fear, panic, and misinformation
or rumors have detrimental effects [2, 3]. There are no
other choices than using non-pharmaceutical interfer-
ences to battle COVID-19, including social distancing
and quarantine, risk communication, and information
circulation; therefore, they have the highest impor-
tance in current pandemic management [4]. While
media could be an important channel of communicat-
ing with society and increasing their engagement in the
mitigation processes, it can also interfere with public
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health efforts if rumors are publicized [5]. The wrong
or ambiguous information, which does not originate
from reliable resources which do not deceive people,
is called misinformation. It includes rumors, insults,
and pranks [6]. Rumors consist of four distinct types.
First of all, the legendary rumors are derived from sto-
ries or legends and contain popular fantasies in real-life
events; they also characterize the supernatural beings,
including various narratives from the SARS outbreak
to traditional folklore stories and legends. Second, the
aetiological narratives are baseless doubtful claims
regarding the illness’s reasons, prevention, and thera-
pies. Rumors of the second type could be perceived
because of the nonexistence of enough information of
the media regarding the properties of the novel virus at
the first stages during the SARS period. The third type
is known as protomemorates, which spread in a chain
from one person to another. Nowadays, they are trans-
mitted in the communities too much faster than in the
past because of more powerful media. Finally, bogies
are the last type of rumors that cause fear or anxiety in
society. The rumors of city quarantine or food short-
ages are included in this category [7].

A study on the dimensions of SARS-related rumoring
throughout China during an epidemic in 2003 showed a
strong correlation between the scale of SARS infections
and rumoring levels [7]. Another study in China during
the COVID-19 pandemic revealed that the state media
played an irresponsible role during the crisis [8]. Another
study conducted by Cheung in West Africa during the
EBOLA outbreak showed that rumors originated from
the lack of information and fear [9]. Besides, community
partnerships could prevent rumors, fear, and distrust,
sometimes hiding family members’ illness or death [10].

There are both positive and negative impacts asso-
ciated with social media. They could be implemented
properly to change people’s behaviors and improve pub-
lic health [11]. Moreover, social media can provide sig-
nificant knowledge; therefore, it would be essential that
people have appropriate access to social media during
the COVID-19 pandemic and prevent rumoring [12].
Swamping the media with trustworthy data and infor-
mation, purposeful media monitoring, and prompt
response to rumors and misinformation are the most
effective strategies to promote community engagement
[13]. Although the recent technological advances have
increased the data access of consumers by implement-
ing various resources and networks, misinformation has
begun to be spread worldwide, particularly through social
media, during the pandemic due to the novelty of virus
and avidity of communities for information (6). Accord-
ingly, the virus concurrence and its viral news have led to
faster rumoring than the outbreak itself [14, 15].
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The Islamic Republic of Iran reported two COVID-
19 deaths on February 18, 2020, 50days after the first
detected cases in China. Various social, economic, and
political aspects could influence public health. Further-
more, the qualification of countries in COVID-19 man-
agement is influenced by political and economic states
associated with positive and negative effects. Sanctions
are the most influential political-economic factors with
the highest limiting impacts on the capacity of Iran in
pandemic management [16]. The Iranian Ministry of
Health and Medical Education represents reports of the
infected, recovered, and death cases every day; how-
ever, there are rumors represented by foreign media and
cyberspace regarding the reported mortality rates, mass
graves of dead cases, or considering the international air-
ports of Iran as one of the potential centers of the out-
break. All of these factors have adverse effects on Iranian
people’s general beliefs and attitudes towards pandemic
management in the country [16, 17].

According to WHO, during the COVID-19 pandemic,
we faced a new type of misinformation and rumor called
infodemic. It includes excessive information, typically
referring to a rapid and far-reaching spread of incor-
rect or misleading information on social media or mass
media. Particularly, this misinformation led to the confu-
sion of the public, legislators, and physicians. As Tedros
Adhanom Ghebreyesus, WHO Director-General, said,
“We're not just fighting an epidemic; we're fighting an
infodemic” However, no clear classification completely
differentiates the rumors from each other [12, 18]. The
information or misinformation achievement by the com-
munity was associated with considerable impacts on peo-
ple’s behaviors during the pandemic. The current study
aimed to evaluate the perception of individuals regarding
COVID-19 rumors, detect the resources used by people
to achieve data, and reveal the association between social
factors and attitudes of individuals towards the source of
rumors.

Methods

Study design and setting

Data was collected using an online cross-sectional study
during 19-25 March 2020 in Tehran, Fars, Gilan, East
Azarbaijan, Sistan and Baluchestan, and Isfahan Prov-
inces of Iran. Table 1 provides more details of the sur-
veyed provinces.

The current investigation was conducted simultane-
ously with Nowruz, the thousands-year-old Persian new
year celebration (March 21). Generally, people get pre-
pared for this celebration from mid-February; therefore,
streets become too crowded. Furthermore, most people
prefer to travel during this 15-day holiday. It could be
found from the mentioned facts that the risk of disease
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Table 1 Related information of surveyed provinces

Province % of the total COVID-related
population of information °
country?

Infection Death

Tehran 16.6% 5098 512

Fars 6.07% 505 28

Gilan 3.17% 1191 461

East Azarbaijan 4.89% 813 159

Sistan and Baluchestan 347% 134 21

Isfahan 6.41%, 1979 336

@ Source: The last census of the Statistical Center of Iran (SCI);1395

b Source: Center for Disease Control and Prevention, Ministry of Health and
Medical Education (MOHME); Iran

prevalence could peak due to the increase of interper-
sonal contacts during this period.

Instruments and measures

In this study, a researcher-made questionnaire was
applied to investigate the dominant media, informa-
tion gathering, misinformation resources, the level of
perceived misinformation, perception of individuals
regarding the reasons of rumoring, and mechanisms of
monitoring and controlling using the Likert scale. To
measure the variables, relevant items were developed
using both the literature and the experts’ opinions. The
final questionnaire included seven items. Moreover,
some questions gathered the participants’ demograph-
ics, including their age, gender, educational level, marital
status, children, employment, socioeconomic status, and
the effect of COVID-19 on their income. Supplementary
file 1 is a blank copy of the mentioned questionnaire.

Questionnaire validation

The first draft of the questionnaire was submitted to six
academic experts in the research area. The question-
naire validity was evaluated during the meetings with
these experts, including transparency, comprehensive-
ness, and items correlation. Therefore, some questions
were modified considering their transparency and con-
tent. To ensure the measurement reliability, a pilot study
was carried out in a setting of 60 participants before
the commencement of the current study. Accordingly, a
Cronbach’s alpha of 0.70 represented data reliability.

Participants

At the beginning of the survey in each province, a focal
point was selected as the starter to distribute the ques-
tionnaire link. The data was collected from Iranian peo-
ple aged 18 years and over who had access to the internet.
No sampling framework was used. The link was sent to
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anyone who could, whether answer anonymously or send
it to others; hence, the questionnaire link was sent and
rotated using the snowball method. In addition, an invi-
tation letter and a written consent form, which included
information about the research purposes and ethical
issues, were provided for the individuals. In order to
respect privacy and confidentiality, the questionnaires
were designed anonymously, without receiving any iden-
tity information. A response validation rule was speci-
fied for each question to be answered according to the
instructions, ensuring the lack of missing data; thus, the
2550 participants answered the questions properly.

Statistical analysis

Data analysis was carried out through SPSS software ver-
sion 18 (SPSS Inc., Chicago, IL, USA). Moreover, various
factors were applied in order to describe data, including
the mean, standard deviation, frequency, and percent-
age. The chi-square test was also applied to compare the
sources of information and COVID-19 rumors regard-
ing participants’ age, gender, education, employment,
and socioeconomic status. Bonferroni adjustment takes
0.05/4=0.0125 of P-values as a corrected for the sources
of information and COVID-19 rumors. The other signifi-
cance level was set to P-values below 0.05.

Results

The questionnaire was viewed 5000 times; however, only
2550 individuals completed the questionnaire. So, the
completion rate in this study was nearly 50%. The mean
age of participants was 36.38£10.64years. The study
population consisted of 1246 men (48.9%) and 1304
women (51.1%). Moreover, 711 people (27.9%) were
below 30vyears of age, 1532 (60.1%) were between 30 to
50, and 307 (12%) were above 50years of age.

According to the participants, social media, includ-
ing WhatsApp, Telegram, Instagram, and the national
broadcasting media, namely TV and radio, were the main
sources of COVID-19 news. Furthermore, the newspaper
was the least reported media (1.3% (32)) to achieve infor-
mation. Social media was also considered as the primary
source of misleading information for a majority of partic-
ipants (59.3% (1513)); however, phone calls and text mes-
sages were regarded as the least rumor-containing media
(4.5% (115)) (Table 2).

Perceptions of participants regarding the main
resources of rumors are presented in Table 3. Accord-
ing to findings, the lack of a reliable news resource was
considered the most common cause of rumors (63.6%
(1621)).

Regarding the mechanism adopted to encounter
rumors, most participants (24.1% (614)) mentioned that
very few measures were adopted to tackle the rumors
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during the pandemic. Concerning COVID-19’s mis-
leading information, most participants (31.3% (799))
mentioned that they became informed about the data
uncertainty of this novel disease most of the time. Also,
most of the participants (34.8% (888)) reported the mod-
erate active monitoring and interventions of related
organizations aimed at reducing the rumoring. Further-
more, most participants (33.1% (844)) reported that they
often heard some news about the disease that was later
disproved (Table 4).

Male participants reported using the websites as their
main news resource more than females (P <0.001). More-
over, participants over 50-year stated that they used the
national and foreign media more frequently than other
age groups (P<0.001). Regarding the effect of the edu-
cational level on COVID-19 data resources, those with
higher educational levels seemed to use foreign media,
social media, and the web more frequently than the other
groups (P=0.003). The application of national media
as the primary source of news was significantly more
prevalent among individuals with a bachelor’s degree
(P<0.001). The type of employment also had a significant
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effect on the primary news resource for the participants.
National media was significantly favored among retired
people (72.5%) (P<0.001), while freelancers (22.6%)
reported foreign media as the favorite source of informa-
tion (P <0.001). Also, social media were more considered
by the government employees (63.4%) (P <0.001), and the
web was the first common news resource for non-govern-
mental employment (30.7%) (P=0.007). Socioeconomic
status did not significantly affect sources of information
(P>0.05) (Table 5).

According to the findings, different groups mentioned
various resources as the causes of rumoring. Male partic-
ipants mostly considered social media (?P=0.008) as the
source of rumors. Highly-educated individuals mostly
reported national media as a source of rumors (P<0.001).
In other words, individuals with under diploma degrees
(49% (73)) mostly reported foreign media as a source of
rumors (P<0.001). In contrast, highly-educated partici-
pants considered this media as a source of rumors less
than others. For individuals aged 60 years and over, social
media was considered a source of rumors (P=0.005).
On the other hand, individuals below 30years of age

Table 2 The number (%) of each media usage with regard to COVID-19 information and misinformation

National Media Foreign Social Media Web Newspaper The phone
Media call and text
messages

Itis your primary source  No 1103 (43.4) 2139(83.9) 1051 (41.2) 1887 (74.0) 2518 (98.7) 2403 (94.2)
ofinformation regarding e 1447 (56.7) 411 (16.1) 1499 (58.8) 663 (26.0) 32(13) 147 (5.8)
Covid-19:
Most of the misinforma-  No 1632 (64.0) 1496 (58.7) 1037 (40.7) 2167 (85.0) 2427 (95.2) 2435 (95.5)
tion and rumors are Yes 918 (36.0) 1054 (41.3) 1513 (59.3) 383(15.0) 123 (4.8) 115 (4.5)
related to this media:
Total 2550 (100) 2550 (100) 2550 (100) 2550 (100) 2550 (100) 2550 (100)

Table 3 The perceptions of participants regarding the main resources of rumors (Number (%))

Lack of Lack of reliable Inaccuracy in The uncertainty caused by  Other
social media news source choosing the news  the novelty of the disease
monitoring source
[tis the primary cause of the rumors:  No 1190 (46.7) 929 (36.4) 262 (49.5) 1348 (52.9) 2193 (86.0)
Yes 1360 (53.3) 1621 (63.6) 1288 (50.5) 1202 (47.1) 357 (14.0)
Table 4 The perception of participants regarding COVID-19 rumors (n(%))
Never Rarely Sometimes Often Always
How often there any mechanisms to take action against rumors? 452 (17.7) 614 (24.1) 902 (3.4) 386 (15.1) 196 (7.7)
How often had you been informed of the uncertainty of the information 141 (5.5) 216 (8.5) 799 (31.3) 938 (36.8) 456 (17.9)
about Covid-19?
How often does an active organization monitor and respond to rumors? 446 (17.5) 584 (22.9) 888 (34.8) 429 (16.8) 203 (8.0)
Have you heard of any news about Covid-19, which has been later refuted? 126 (4.9) 320 (12.5) 639 (25.1) 844 (33.1) 621 (24.4)
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considered the web as a source of rumors (P=0.001).
The freelancers (46.7% (149)) and the unemployed (45.7%
(80)) participants mostly reported the national media
as a rumoring resource (P<0.001). A majority of the
retired people (50.8% (61)) and housewives (45.0% (138))
mentioned the foreign media as a rumoring resource
(P<0.01). Individuals with middle income assumed social
media as a rumoring resource (P <0.001) (Table 6).

Discussion

The current study aimed to explain the attitudes of Ira-
nian people towards rumors during the COVID-19
pandemic. Results revealed that social media, including
WhatsApp, Telegram, Instagram, and national media
such as IRI TV and radio, were the primary sources of
COVID-19 news for the participants. In contrast to the
findings of other investigations, Twitter did not have any
role in Iran [13, 19].

Participants did not considerably use printed media
(1.3% (32)) for COVID-19 news. This paradigm shift in
the behaviors of consumers led to the innate features of
these media platforms. In other words, the acquisition
of information through social media platforms was more
time-saving and cost-effective compared to conventional
news media such as newspapers or television. Chatting
and sharing the news with others through social media
was found to be much easier [20]; also, it was the primary
source of misleading information for most participants
(59.3%(1513)).

In general, the inferential statistics regarding the rela-
tionship between social factors and attitudes towards
the source of rumors, social networks, national media,
and satellites were accused of forming rumors. In other
words, the trust in news media and social media was
dwindled [21]. Despite investigations in China dur-
ing this SARS epidemic [8], Iran’s national media made
efforts to represent clear news responsively. Community
partnerships can prevent rumors, fear, and distrust [10],
and this media should have a more closed relationship
with people and the public sphere.

Socio-demographically, men were more likely than
women to consider foreign media (P=01) and social
media (P=00.8) as the rumoring resources. Regard-
ing the rumors on the public health intervention, Kaler
claimed that such skepticism would regularly lead to
rumoring, influencing the thought processes or public
health intervention. Theoretically, the widespread rumor
of sterility could broadly articulate the shared under-
standings about reproductive bodies, collective survival,
and global asymmetries of power [22]. This bio-power
demonstrated the gender-based perceptions that were
formed during the pandemic. The male participants
of the current study were doubtful of foreign spaces,
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including the foreign media and social media, which led
to the formation of concepts of overcoming the social
discourse of the pandemic.

Considering the age, participants between 30 to
50years of age assumed rumors were mainly resulted
from social media (P=0.001) and the web (P=0.005),
while >50-year old participants were less concerned with
social networks and the web. Individuals under 30years
of age also were not skeptical of cyberspace due to their
higher existential connections with cyberspace. Moreo-
ver, individuals between 30 to 50years of age use social
media and the web more frequently. On the other hand,
they held a skeptical view towards these spaces and
considered social media and the web as rumor sources
because of the generation gap. Individuals below 30years
of age had less generation gap; therefore, they did not
feel alienated and held a positive attitude towards such
spaces.

Increasing levels of education had a significant relation-
ship with attitudes toward rumors in national (P<0.001)
and foreign (P=0.002) media. Afassinou (2014) showed
that improving the education level of the population
could catalyze rumoring. In social networks, when peo-
ple with higher educational levels heard a rumor in seri-
ous conflict with their beliefs, it was easier for them to
counterattack the rumor and even do their best to pre-
vent its propagation [23]. The current study showed that
education could not affect participants’ attitudes towards
the rumors from social networks and the web; also, it was
found that educated individuals were in a more problem-
atic position. It was believed that both media outlets were
spreading the rumors. Due to the importance of educa-
tion in such pandemics, the government must estab-
lish closer contacts with such individuals through the
national media and spare its trust-building efforts.

Regarding employment, government employees
believed that national media (P<0.001) and foreign
media (P=0.009) produced rumors in pandemics, which
was similar to the attitude held by educated individu-
als. Therefore, the authorities had to interact with their
employees and attract their trust more actively in such
situations than in the past. Considering the income
status, the middle-income groups, whose income lev-
els were equal to their expenses, believed that national
media (P=0.009) and social media (P=0.009) produced
rumors. It seemed that the critical view among the mid-
dle class was related to this perception. Further studies
are recommended in this regard.

Rumors can significantly influence the control of pan-
demics [24]. Journalists have both built and undermined
open belief, which is a valuable source of logical realities
and a dangerous source of the rumor that intensifies the
freeze [25]. Nowadays, modern media are a major source
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of news and data. One-third of the world’s population is
engaged in social media, and others are entangled with
the internet [26]. All of the mentioned media, such as
social media, print media, and Twitter, can produce
rumors [27].

On the other hand, social media consists of ubiquitous
health misinformation, which is described as information
that is not achieved from the greatest accessible evidence
by medical experts [13]. Social media have become an
effective and innovative channel of rumoring, influencing
people’s lifestyles, thoughts, and values [28]. A qualita-
tive study was carried out by Bastani et al. in Iran, which
represented the lack of accurate monitoring of social
media as the most important cause of rumoring. The cur-
rent study revealed that the contribution of healthcare
providers and authorities in improving public health lit-
eracy could control rumoring during the pandemic more
efficiently [29]. Singh et al. showed that while there was
a considerable enhancement in providing information
about health issues, coronavirus, and the origin of the
pandemic during the COVID-19 crisis, there were fewer
arguments about rumors and myths. However, misin-
formation and rumors play a pivotal role in pandemics
[13]. One of the main reasons for COVID-19 rumoring
is that most people share information on social networks
regardless of its accuracy. Pennycook et al. showed that
people could distinguish true and false news if they con-
sider the correctness of information [30]. The authorities
should identify and amplify the help-seeking information,
donations, and notifications required for the public; they
also have to detect and counter the blames or rumors to
improve the crisis information publishing strategies in
the future [31].

The current study showed the necessity of building
more social trust by authorities during the pandem-
ics. It should be noted that based on the experiences
achieved during the COVID-19 pandemic in Iran, a seri-
ous dilemma was formed between social network satellite
and national media. In the first phase of the pandemic,
foreign media worked hard to provide the news and
analyses of the pandemic’s origins in Iran. It was due to
the coincidence of the outbreak, national celebrations,
and elections in Iran. The news was soon republished on
social media. The primary purpose was to express the
political weakness and incompetence of the government,
which led to the skepticism of the public and serious
doubts regarding the national media. However, the politi-
cians could solve this problem partially through solidar-
ity and focusing on the national media. From the outset,
the national media was referred to by the government as
a source of COVID-19 news. A spokesman for the Min-
istry of Health announced the latest new cases, recov-
ered cases, and mortality of COVID-19 at News 14:00
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daily. Therefore, the national media gradually became
the main source of COVID-19 statistics. However, many
journalists tried harder to verify foreign and social media
rumors and consequently clarify the information.

Study limitations

The main limitation of this study is that the current study
was conducted at the beginning of the outbreak when
duality was formed between national media on the one
hand and foreign media and social networks on the other.
The second limitation is that due to the cross-sectional
design of this study, only correlations were investigated.
In addition, the current study may not be a representa-
tive sample of all population groups, particularly the
individual that have no access to the internet and the
illiterate individual. So, there is a possibility of selection
bias. Therefore, different data collection strategies should
be implemented to ensure that all population’ groups
are included and the data collected are representative.
Finally, due to this pandemic’s rapid and sudden occur-
rence, another limitation of this study was the lack of val-
idated measures. There is a risk of measurement bias, and
the objectivity of the measured concept may be question-
able. Therefore, the other measurement strategies could
be used for the assessment to be valid and reliable.

Conclusion

Since rumors have adverse effects on citizens’ mental
health and crisis management, news management during
the outbreak is one of the most critical social issues that
policymakers should consider. Failure to tackle rumors
could lead to the ineffectiveness of pandemic policies.
Many of the measures of news management have been
performed via national media despite powerful competi-
tors such as foreign and social media. Providing accurate
news for all ages and gender groups with different educa-
tional backgrounds can help policymakers overcome the
rumors. What seems to be of paramount importance is
to build trust between the government and the public in
the pandemics. This issue is suggested to be examined in
future studies. As the main governance tool in large-scale
pandemics, the national media requires more trust and
closeness to the public sphere.
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