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Abstract

Background

The massive, free and unrestricted exchange of information on the social media during the

Covid-19 pandemic has set fertile grounds for fear, uncertainty and the rise of fake news

related to the virus. This “viral” spread of fake news created an “infodemic” that threatened

the compliance with public health guidelines and recommendations.

Objective

This study aims to describe the trust in social media platforms and the exposure to fake

news about COVID-19 in Lebanon and to explore their association with vaccination intent.

Methods

In this cross-sectional study conducted in Lebanon during July–August, 2020, a random

sample of 1052 participants selected from a mobile-phone database responded to an anon-

ymous structured questionnaire after obtaining informed consent (response rate = 40%).

The questionnaire was conducted by telephone and measured socio-demographics,

sources and trust in sources of information and exposure to fake news, social media activity,

perceived threat and vaccination intent.

Results

Results indicated that the majority of participants (82%) believed that COVID-19 is a threat

and 52% had intention to vaccinate. Exposure to fake/ unverified news was high (19.7%

were often and 63.8% were sometimes exposed, mainly to fake news shared through Wat-

sapp and Facebook). Trust in certain information sources (WHO, MoPH and TV) increased

while trust in others (Watsapp, Facebook) reduced vaccination intent against Covid-19.

Believing in the man-made theory and the business control theory significantly reduced the

likelihood of vaccination intent (Beta = 0.43; p = 0.01 and Beta = -0.29; p = 0.05)

respectively.
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Conclusion

In the context of the infodemic, understanding the role of exposure to fake news and of con-

spiracy believes in shaping healthy behavior is important for increasing vaccination intent

and planning adequate response to tackle the Covid-19 pandemic.

Introduction

The rapid massive and unrestricted sharing of information on social media platforms during

the COVID-19 pandemic has set fertile grounds for fear, uncertainty and the rise of fake news

and conspiracy beliefs related to the virus. In this “infodemic” context, the role of exposure to

social media and its associated conspiracy beliefs on vaccination intent is not well understood.

Previous research about the influenza vaccine revealed that rumors and misconceptions shared

throughout social media platforms spread panic, provoke anti-vaccine attitudes and beliefs,

and raises mistrust in vaccines; ultimately leading to vaccine hesitancy and reduced vaccina-

tion intent [1]. Vaccine hesitancy has been associated with under-vaccination, particularly in

children [2]; which is also accompanied by a rise in previously controlled diseases; for example,

the CDC attributes the spread of measles to the reduction in measles vaccinations [3]. Further-

more, 41–50% of parents in the UK are unwilling to vaccinate their children [4], and half of

the US population did not take the seasonal influenza vaccine [5].

While vaccine hesitancy has been declared a threat to global public health, the concept of

public health vaccination programs should extend beyond the mere delivery of the vaccine to

tackle the socio-environmental factors that increase COVD-19 vaccine confidence [6]. While

the COVID-19 vaccine is being developed, its availability remains insufficient to ensure herd

immunity without being trusted and accepted to the general population. It is thus important

to explore the role of social media in shaping health behaviors related to acceptance of the

COVID-19 vaccine to plan successful vaccination campaigns. Recent studies revealed that mis-

trust in vaccines and anti-vaccine beliefs reduced COVID-19 vaccination intent in the USA [7]

and identified certain factors that explained vaccination intent, including the trust in health-

care systems [8] and risk perception [9].

Other studies used psychological to understand the psychological correlates of vaccination

intent. The theory of planned behavior explained how vaccination intent is associated with

fear, perceived infectability, attitude, knowledge, risk perception and previous influenza vacci-

nation [10–12]. Furthermore, the protection motivation theory explained how perceived

severity shaped the motivation for vaccination against Covid-19 [13, 14]. Despite the develop-

ment and validation of scales for the measurement of willingness and reasons to get COVID-

19 vaccination among different subgroups [15], the determinants of the intention to vaccinate

are not yet well understood in the context of infodemics and belief in conspiracy theories.

Shortly after the WHO declaration of COVID-19 as a pandemic and a public health emer-

gency [16], the unrestricted exchange of information on the web resulted in the saturation of

social media with various verified and unverified information about the virus. An analysis of

Tweets regarding the COVID-19 pandemic showed that 24.8% and 17.4% included misinfor-

mation or unverifiable information respectively [17]. In this crowd of news communicated on

the web, it becomes hard to control the scientific merit of information, and it has been

observed that information involving sensationalization and fear are more attractive, persuasive

and more shared by users than dull accurate scientific news. While the increasing use of social

media around the world presents an opportunity for its use as an essential and effective health
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communication strategy to provide the public with the needed information about the risky

and preventive behaviors in such emerging pandemics, it also represents possible threat upon

the dramatization and exaggeration of information, thus contributing to the so-called

COVID-19 “infodemic” [18]. In fact, this infodemic involved problematic social media use

and spread of fake news that were associated with several harms including anxiety, suicidal

thoughts, distress and insomnia [19, 20].

First described in 2003 during the SARS outbreak, an infodemic (short for “information

pandemic”), is “the overabundance of information that makes it difficult for people to find

trustworthy sources for reliable guidance once needed” [21]. During the COVID-19 pandemic,

the pace of internet searching for COVID-19 updates recorded a jump to 50–70%; in fact, 360

million related videos were uploaded on YouTube during a period of 30 days, 550 million

COVID-19 related tweets were recorded in March of 2020, and articles published in Google

Scholar has surpassed 19,000 since the pandemic commencement [21]. In this sense, credible

news, fake news, and rumors spread amongst the public and “went viral”; similarly, as the dis-

ease spread. In this context, the WHO director-general Tedros Adhanom Ghebreyesus

declared: “we’re not just fighting a pandemic; we’re fighting an infodemic” [22]. Infodemics

have been reported during previous outbreaks, including typhus fever in Russia among Rus-

sian Jewish immigrants, as well as Hantavirus in Native Americans [23]. During the Ebola epi-

demic in the Democratic Republic of Congo, public health officials and international agencies

realized the danger of the spread and manipulation of news that was disseminated through

radio, WhatsApp; and as such, united their efforts to combat the spread of misinformation

[24].

Besides its effect on COVID-19 vaccination intent, the spread of fake news prevents effec-

tive care and might threaten lives [25, 26]. Infodemics adversely affect the response to the pan-

demic and amplify its negative implications through a myriad of processes [27]. For instance,

during the 2019 Ebola outbreak in the Democratic Republic of Congo, “misinformation was

linked to violence, mistrust, social disturbances, and targeted attacks on healthcare providers”

[28]. In addition, infodemics pose challenges for healthcare workers to find reliable informa-

tion sources, and hinder rapid decision-making [29]. In fact, during the COVID-19 pandemic,

several frightful non-evidence-based rumors have been widely disseminated across social

media platforms, including: death forecasts; forecasts of shortages of ventilation ICU equip-

ment; rumors about famous people contracting the disease; and warning against the use of

anti-inflammatory drugs [30]. Notwithstanding, some of these rumors have even been adopted

by scientific journals without sound evidence [30]. Furthermore, a recent study revealed that

social media spreads misinformation regarding COVID-19; including: false claims (association

between specific ethnic groups and the spread of COVID-19); conspiracy theories (e.g. 5G

technology or mosquito bites transmitting COVID-19); and pseudoscientific health therapies

(e.g. alleged cures, such as use of hydroxychloroquine and anti-malarials; drinking cow urine

or disinfecting alcohol, which was responsible for the death of more than 5000 Iranians due to

alcohol poisoning) [31, 32]. Van Prooijen & Douglas described the emotional and social deter-

minants of conspiracy theories and identified feelings of anxiety and instability, fear and threat

[33]. In unprecedented times of fear and uncertainty, such conspiracy theories may subse-

quently provide relieving justifications in times of crisis and vagueness without necessarily ver-

ifying information credibility.

On the other hand, the sense of fear attributed to the spread of rumors during the COVID-

19 infodemic had negative repercussions on prevention and therapy. For instance, the massive

media bombardment regarding alternative COVID-19 therapies has led people to storm phar-

macies and buy stocks of available drugs such as hydroxychloroquine [34]. Also, fake news

exchanged on social media platforms resulted in patients’ refusal to take medications such as
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ibuprofen to treat non-COVID-19 illnesses, and even refusal of being admitted into hospitals

leading to lack of adequate treatment; and to patients with strokes delaying their hospital

admission in fear of becoming infected with COVID-19 in a hospital setting [35].

The aim of this study is to explore the exposure to fake news about COVID-19 in Lebanon

and to understand the public perceptions about conspiracy theories related to this virus. It also

aims to explore the effect of conspiracy beliefs, perceived vulnerability and exposure to fake

news on the intent to vaccinate against COVID-19.

Methods

Study design, procedure and data collection

This cross-sectional study was conducted among a simple random sample of persons living in

Lebanon during the period of July–August, 2020, almost four months after the start of the

COVID-19 epidemic in Lebanon. A structured questionnaire was developed by the research

team based on literature reviews about exposure to social media and beliefs in conspiracy theo-

ries during pandemics. A phone survey was adopted in order to enforce prevention measures

and maintain social distancing to protect data collectors from the transmission of COVID-19.

An estimated sample size of 2653 participants were calculated based on a 99% confidence level

with population = 6.8 million and an alpha-error of ±2.5%. The sampling was based on all proba-

ble mobile phone numbers in Lebanon (�18 years old) that were taken from the Lebanese Min-

istry of Telecommunication website. The sample was randomly selected using the webpage:

https://www.randomizer.org. The list of selected numbers was divided among four data collec-

tors specially trained for the purpose of this research study. Data collectors called their assigned

numbers in the list at least three times, and in case of no answer, replaced by the next number in

the list. Data collectors read obtained verbal informed consent among those who accepted to par-

ticipate. 1052 participants responded to the questionnaire, translating to a response rate of 40%.

Ethical issues

The research followed the ethical principles of the Declaration of Helsinki. The questionnaire

included a consent form that explains the research objectives and assures anonymity and con-

fidentiality, and mentions that participation is completely voluntarily. The research was

approved by the Institutional Review Board of the Lebanese International University

(#LIUIRB- 200329-AG2).

Variables

The questionnaire comprised a total of 20 close-ended questions and required 9 minutes on

average to fill. It comprised of 5 sections: Section 1: 6 questions about socio- demographic

information (sex, age, education, marital status and employment). Section 2: 5 questions about

information sources and trust in these sources of information, exposure and type of fake news

about COVID-19. Examples of questions in this section include: “What is/are your main source

(s) of information about COVID-19? Tick all that apply: (World Health Organization (WHO);

Ministry of Public Health (MoPH); WhatsApp; Facebook; Twitter; Instagram; TV/radio),” and

“To what extent do you trust COVID-19 news from the below mentioned sources”? (answer

options: never, rarely, sometimes and often) Section 3: 3 questions about social media activity

related to COVID-19, including questions as: “Do you share, post or like news about COVID-

19 on social media?, with answer options: never, rarely, often, and always. Section 4: 5 questions

about perceived threat and conspiracy beliefs. Perceived threat was measured using the ques-

tion: “I believe that Covid-19 is a threat to me and my family” (answer options: strongly agree
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neutral, disagree, and strongly disagree). Three pervasive conspiracy beliefs were explored ask-

ing participants: “Do you believe that COVID-19 is artificially man-made in a laboratory”

(man- made theory), “Do you believe that COVID-19 is business tool to sell vaccines and medi-

caments” (business theory), and “Do you believe that COVID-19 is a tool for population control

to reduce the number of elderly people”? (Population control theory). The answer options for

questions in this section were: strongly agree neutral, disagree, and strongly disagree. Section 5:

1 question about the intent to vaccinate stating: “If there is a vaccine against corona-virus, do

you intend on getting vaccinated?” with answer options: yes, no, unsure. The English and the

Arabic versions of the questionnaire are available online as S1 and S2 Files.

Measures

A pilot study was conducted on 30 individuals to check the reliability of the questionnaire.

Modifications were applied to adjust the questionnaire to the context. The questionnaire reli-

ability was assessed by calculating the alpha-Cronbach’s coefficients, which were acceptable for

the main measures of the questionnaire. The values of alpha-Cronbach for each variable were

respectively: trust in news from WHO = 0.67, trust in news from MoPH = 0.62, trust in news

from Watsapp = 0.69, trust in news from Facebook = 0.66, exposure to fake news = 0.67, belief

COVID-19 is exaggerated in the media = 0.71, belief COVID-19 is artificially man-made in

the lab = 0.61, belief COVID-19 is a business tool to sell vaccines = 0.70, belief COVID-19 is a

form of population control = 0.64.

Statistical analysis

In the univariate analysis, descriptive statistics displayed the frequency and percentage of partic-

ipants according to their level of trust in sources of information about COVID-19 (often, some-

times, rarely or never) and according to their conspiracy beliefs about COVID-19 (strongly

agree, neutral, disagree and strongly disagree). Bivariate analysis compared vaccination intent

(dependent variable with answers expressed as yes, no or unsure) according to socio-demo-

graphics and exposure and use of social media and beliefs in conspiracy theories about COVID-

19 (independent variables), using the Chi-square test to explore statistically significant differ-

ences in the frequency of participants among the groups with alpha-error = 0.05. In the multi-

variate analysis, a stepwise logistic regression model was constructed with vaccination intent as

dependent variable (Yes = 1; No or unsure = 0). The main assumptions for the logistic regres-

sion model were verified: absence of extreme outliers, absence of high multi-collinearity among

the explanatory variables and linearity (Box-Tidwell test). Only variables with significant results

in the bivariate analysis were entered in the multivariate logistic regression model as indepen-

dent variables (sex, trust in news from different sources of information (MoPH, Watsapp, Face-

book), exposure to fake news, belief that Covid-19 is exaggerated in the media, beliefs in

conspiracy theories (Covid-is man-made, business theory and population control theory). Beta

coefficients and confidence intervals were displayed to analyze the magnitude and the direction

of associations and p-values of less than 0.05 were considered statistically significant.

Results

Socio-demographics

Socio-demographic information of participants is displayed in Table 1. The majority were

female (66.3%), and were less than 40 years old (89.3%). Around half of participants were sin-

gle (55.3%), undergraduates (50.6%) and unemployed (57%). Ninety-one percent of partici-

pants were Lebanese (Table 1).
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Sources of COVID-19 related information and trust

The majority of participants’ main source of information was from the Lebanese MOPH

(58.4%), TV (51.5%), and the WHO (48.3%). No more than 40% of participants’ main source

of information was from social media platforms (39.7% for Instagram and 37.9% for Face-

book). The least used sources of COVID-19 information were the radio (6.2%), followed by

Twitter (6.8%). Participants overall trusted the WHO the most when compared to other

sources of information (54.8% as ‘often’), followed by the MOPH (43.3% as often and 37.3% as

sometimes). 72% of participants also rated extent of trust in TV/radio news as either ‘often’ or

‘sometimes’. Overall, extent of trust in social media platforms was low; whereby WhatsApp

had the lowest extent of trust (72.9% rated as ‘rarely’ or ‘never’), followed by 70.3% for Twitter,

and 63.6% for Facebook.

Exposure to wrong information, or fake/unverified news

Approximately 85% of participants reported been exposed to wrong information, or fake/

unverified news (19.7% ‘often’ and 63.8% ‘sometimes’). Only 5.7% of participants reported

never and 10.8% reported rarely have been exposed to wrong information, or fake/unverified

Table 1. Socio-demographic information of participants.

Age % (n = 1052)

18–24 41.7 (439)

25–40 47.6 (501)

41–60 8.6 (90)

>60 2.1 (22)

Gender % (n = 1052)

Male 31.8 (335)

Female 66.3 (697)

Prefer not to say 1.9 (20)

Marital Status % (n = 1052)

Single 55.3 (582)

Married 40.0 (421)

Divorced 3.2 (34)

Widowed 1.4 (15)

Highest Degree Earned % (n = 1052)

Primary 1.2 (13)

High School 24.1 (254)

Undergraduate 50.6 (532)

Graduate 20.6 (217)

Postgraduate 3.4 (36)

Employment Status % (n = 1052)

Employed 38.9 (409)

Unemployed 57.6 (606)

Retired 1.5 (16)

Disabled/Cannot Work 2.0 (21)

Nationality % (n = 1048)

Lebanese 91.1 (955)

Non-Lebanese 8.9 (93)

https://doi.org/10.1371/journal.pone.0261559.t001
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news. When asked about the source of fake/unverified COVID-19 news, the lowest rated

source of fake/unverified COVID-19 news was the WHO (12.4%) followed by the Lebanese

MOPH (15.0%). The highest rated source of fake/unverified news was Whatsapp (73.7%), fol-

lowed by Facebook/Instagram (60.6%). Describing exposure to fake news according to socio-

demographics revealed that only age had significant correlation (p�0.001), with around 85%

in the younger age groups (18–24 and 25–40) reporting exposed in comparison to only 78%

and 54% in the older age groups and with insignificant correlations between exposure with

sex, employment, education and marital status. The most common types of fake/unverified

news was regarding COVID-19 transmission modes (55.4%), exaggerating the harms/damage

caused by the virus (48.5%), and theories claiming that COVID-19 is man-made (48.3%),

harms of wearing masks and using disinfectants (20%), spread of the virus through 5G tech-

nology (26%), the effectiveness of medications and home remedies (33.7%).

Sharing, posting, or liking COVID-19 news on social media

In general, participants were not active using social media when it comes to sharing, posting

or liking posted information. Only around 1% of participants shared or posted news on social

media (often and sometimes) and only around 4.5% “liked” (often or sometimes) posted news

about COVID-19 on social media. The majority of participants never shared (69.6%), never

posted (72.7%) and never liked (54.3%) these news. Among those who had activity on social

media in sharing, posting or liking news about COVID-19, 68% never and 15.4% rarely shared

information without checking originality or verifying news with expert sources. The majority

of shared, posted, or liked information was related to personal preventive measures (53.6%,

governmental updates (31.8%), scientific updates (e.g. virulence, infectivity, physical complica-

tions) (27.9%). A small percentage of the shared, posted or liked news was related to theories

about the political origin of the virus (12.7%) and about theories about the political origin of

the virus.

Conspiracy beliefs about COVID-19

The majority (81.8%) of participants strongly agreed that COVID-19 is a threat to themselves

and family, and only 0.4% strongly disagreed. Still, around a third of participants strongly

agreed with and around half of participants was unsure/ neutral about the conspiracy theories

about COVID-19: artificially made in a laboratory (man-made theory), a business tool to sell

vaccines and medicaments (pharmaceutical industry theory) and population control theory.

Vaccination intent

Just over half of participants (52.0%) have the intent to get vaccinated against COVID-19 upon

availability of a vaccine and 33.3% were unsure about intent to get vaccinated. The rest

(14.7%) were unwilling to get vaccinated.

Bivariate analysis

Results of the Chi-square test showed that the frequency of vaccination intent was very close

and did not differ significantly in the groups of marital status, age, education and occupation.

Although single participants expressed slightly higher more intent to vaccination than ever

married (54.1% vs. 49.4%) the difference was not statistically significant. Vaccination intent

increased with trust in news from WHO, MoPH and radio/TV with statistically significant dif-

ferences. Almost half of participants who often (59.3%) and sometimes (45.5%) trust WHO

news expressed intent to vaccinate compared to only 9% and 17% did not intend to vaccinate
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respectively. The percentage of participants remained slightly higher in those who intend than

do not intent to vaccinate between people who rarely (38.2% vs. 25%) and equal between those

who never (37.8%) trust WHO news.

A similar picture was observed in the group differences (vaccination intent vs. non-intent)

according to trust in news from WHO, radio/TV (Table 2). On the contrary, while vaccination

intent did not differ significantly according to perception about the exaggeration of COVID-

19 in the media it decreased with participant’s perception about being exposed to wrong/ wake

or unverified news about COVID-19, and with two conspiracy theories (artificially man-made

theory and business tool theory). Much higher percentages of participants with significant dif-

ferences between the groups who believed that they were never (53.3%) or rarely (56.1%)

exposed to fake news intended, compared to only around 14% who did not intend to vaccinate.

Participants who disagreed with conspiracy theories had high reported intent to vaccinate 65%

for man-made theory and 74.3% for business theory with lower percentages who intend to

Table 2. Vaccination intent vs. socio-demographic and social media exposure and use-related variables.

COVID-19 vaccination intention

No Yes Unsure p-value

Gender 0.05

Male 40 (11.9%) 188 (56.1%) 107 (31.9%)

Female 109 (15.6%) 350 (50.2%) 238 (34.1%)

Marital status 0.22

Single 78 (13.4%) 315 (54.1%) 189 (32.5%)

Ever married 77 (16.4%) 232 (49.4%) 161 (34.3)

Age 0.20

18–24 53 (12.1%) 227 (51.7%) 159 (36.2%)

25–40 79 (15.8%) 241 (48.1%) 181 (36.1%)

41–60 18 (20%) 39 (43.3%) 33 (36.7%)

>60 5 (14.7%) 10 (52%) 7 (31.8%)

Educational 0.38

Below Bachelor 111 (13.9%) 418 (52.3%) 270 (33.8%)

Bachelor or Post-graduate 44 (17.4%) 129 (51%) 80 (31.5%)

Occupation 0.73

Employed 56 (13.7%) 214 (52.3%) 139 (34%)

Unemployed/ retired 99 (15.4%) 333 (51.8%) 211 (32.8%)

Belief that Covid-19 is a threat 0.53

Strongly agree 126 (17.9%) 452 (64.2%) 126 (17.9%)

Unsure 24 (18.2%) 84 (63.6%) 24 (18.2%)

Disagree 3 (18.8%) 10 (62.4%) 3 (18.8%)

Strongly disagree 2 (40%) 1 (20%) 2 (40%)

Trust in news fromWHO �0.001

Never 28 (37.8%) 28 (37.8%) 18 (24.3%)

Rarely 19 (25%) 29 (38.2%) 28 (36.8%)

Sometimes 56 (17.2%) 148 (45.5%) 121 (37.2%)

Often 52 (9%) 342 (59.3%) 183 (31.7%)

Trust in news fromMoPH �0.001

Never 31 (33.3%) 35 (37.6%) 27 (29%)

Rarely 25 (22.3%) 41 (36.6%) 46 (41.1%)

Sometimes 59 (15.1%) 197 (50.3%) 136 (34.7%)

Often 40 (8.8%) 274 (60.2%) 141 (31%)

https://doi.org/10.1371/journal.pone.0261559.t002
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vaccinate as they agreed with conspiracy theories. Believing in population control theory did

not have significant difference in percentages who intend or not to vaccinate.

As for conspiracy beliefs, the Chi-square test showed that 53.7% of males vs. 44.5 of females

strongly agreed that COVID-19 is exaggerated in the media, and 38.8% of males vs. 32.3 of

females strongly believed that COVID-19 is a tool for population control, showing significant

association of these believes with sex (p = 0.03 & p = 0.04, respectively). Furthermore, 51.2% of

unemployed vs. 42.3% of employed strongly agreed with the fact that COVID-19 is exagger-

ated in the media (p = 0.01). Both sharing news and posting news about COVID-19 on social

media were negatively associated with belief in that Covid-19 is a threat (significant associa-

tions) (p = 0.02 & p = 0.003, respectively). Those who strongly believe in the threat of COVID-

19 less often share and post news in social media. For instance, while 80.9% and 82.9% of

respondents who strongly believe in the threat of COVID-19 never share and post news on

social media, compared to a lower percentage of respondents who sometimes share and post

news (63.2% and 50%).

Logistic regression

Results of the logistic regression model showed that being female, trust in Facebook, exposure

to fake news, belief in man-made theory and business control theory significantly reduced the

likelihood of intent to vaccinate and that trust in news from WHO, MoPH, and WhatsApp

increased the likelihood to vaccinate (Table 3). However, although exposure to fake news

reduced vaccination intent and belief in the population control theory increased vaccination

intent, the reported associations were statistically insignificant (p = 0.39 & p = 0.53, respec-

tively). The strongest magnitudes of association were noted for trust in news from MoPH

(trusting this news increased vaccination intent 0.53 points; p = 0.003) and belief in the busi-

ness tool theory (strongly agreeing with this theory reduced the likelihood for vaccination by

0.43 points; p = 0.01).

Discussion

Results indicated that although the majority of participants believed that COVID-19 is a threat,

only half of them reported intention to vaccinate, while only one third believed in one or more

conspiracy theories related to COVID-19. Results also implied that female sex, trust in

Table 3. Logistic regression with vaccination intent as dependent variable (yes = 1; no = 0) and gender, trust in

social media and conspiracy theories as independent variables�.

Variable

Beta p-value C.I.

Female -.313 0.016 (0.57;0.94)

Trust in news from WHO (Often or sometimes) 0.425 0.037 (1.026; 2.28)

Trust in news from MoPH (Often or sometimes) 0.53 0.003 (1.195;2.45)

Trust in news from Whatsapp (Often or sometimes) 0.40 0.023 (1.05;2.12)

Trust in news from Facebook (Often or sometimes) -0.29 0.070 (0.54;1.02)

Exposure to wrong, fake or unverified news about Covid-19 (Often or sometimes) -.149 0.395 (0.61;1.21)

Belief COVID-19 is exaggerated in the media (Strongly agree) -.356 0.007 (1.10;1.85)

Belief COVID-19 is artificially man-made in the lab (Strongly agree) -0.29 0.05 (0.66;0.78)

Belief COVID-19 is a business tool to sell vaccines (Strongly agree) -0.43 0.02 (0.75;0.91)

Belief COVID-19 is a form of population control (Strongly agree) 0.108 0.53 (0.65;1.23)

�only variables with significant results in the bi-variate analysis entered in the model.

https://doi.org/10.1371/journal.pone.0261559.t003
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Facebook, exposure to fake news, belief in man-made theory and business control theory sig-

nificantly reduced the likelihood of intent to vaccinate and that trust in news from WHO,

MoPH, and WhatsApp increased the intention to vaccinate.

Comparison with other studies

Results revealed that the majority of participants’ main source of information was from the

MoPH (58.4%) and TV (51.5%), in line with previous studies that discussed how higher levels

of institutional trust are expected in pandemics [36], and with another study in the same con-

text in Lebanon that showed TV as the main trusted media source [37]. Our study results show

that around a third of the study population depend on social media platforms including What-

sApp (30.2%), Facebook (37.9%) and Instagram (39.7%) as a main source of COVID-19 infor-

mation. Sharing, posting, or liking COVID-19 news on social media though was not common

among participants, even to a lower extent than similar studies in the same country [37].

The percentage of study participants who intend to vaccinate in our study (52% certain,

33% unsure and 15% no) was very similar to results observed in other contexts among the gen-

eral population in Malaysia (86.1%) [38], in the USA [7] and in Italy [39]. Furthermore, results

of this study confirmed that vaccination intent increased with the trust in news from health

institutions (WHO, MOPH, and radio/TV), in consistence with other studies which have

shown that acceptability of a COVID-19 vaccine among adults in the USA was influenced by

trust in institutions [40], that lack of trust in vaccine related to anti-vaccine attitudes or beliefs

in the USA [7], and that trust in the health system was significant determinants of a COVID-

19 vaccine acceptance in the Middle East [41], and that trust in research and in vaccines pre-

dicted intention to vaccinate among general population in Italy [39]. In contrast to other stud-

ies that highlighted younger age and lower educational as a predictor to vaccine hesitancy [7],

age and education had no significant association with vaccination intent in our study. Results

concerning the absence of significant association between perceived threats of COVID-19

with intent to vaccinate, however, contradict those of previous studies that showed that per-

ception of disease risk increases vaccination intent [40] in the general population, and that per-

ceived risk of disease increased acquiescence to COVID-19 vaccination among healthcare

workers [41].

Furthermore, this study revealed that vaccination intent significantly decreased with per-

ception of exposure to wrong/fake or unverified news, in agreement with findings from other

studies that described how vaccine hesitancy is shaped by the spread of fake news and misin-

formation on social media [20, 42]. On the other hand, around a third of participants strongly

believed in one or more conspiracy theories related to COVID-19, and that the belief in two of

the conspiracy theories (man-made theory and business control theory) were significantly neg-

atively associated with vaccination intent. Conspiracy theories have been reported in previous

pandemics, with the possibility of affecting compliance to preventive measures and intention

to vaccinate [43–47].

Limitations

Certain limitations should be taken into account upon interpreting the results of this study.

Firstly, it is important to recognize that all measured exposure and outcome variables are self-

reported which creates a possible source of information bias, especially when it is previously

discussed that reported vaccination intent seems to be underestimated in surveys [48]. In addi-

tion, the current study is challenged by the character of the study population and its design.

The cross-sectional design of the study poses some limitations to the validity of its results due

to the difficulty to exclude confounders. Furthermore, almost all participants had at least a
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high-school education, the fact that could limit the generalizability of the results due to possi-

ble selection bias. Nevertheless, it could be argued that the majority of the Lebanese population

is literate and thus the sample is more or less representative to the general population. Further

bias could have also occurred due to the fact that the study did not take into consideration

measuring the economic situation of the participants, although it is previously discussed how

gross domestic product creates Covid-19 vaccination inequity [49]. This is the first study that

explored vaccination intent in relation to belief in conspiracy theories in the context of

infodemics.

Policy implications

The fact that the majority (85%) of participants reported exposure to fake/unverified news

raises concerns for fast diffusion of information through social media causing undesired health

behavior, panic, fear and anxiety from COVID-19 [50–53]. In other words, trust in social

media has a negative effect on knowledge and adherence to preventive practices such as social

distancing [54].

In attempt to mitigate the undesired effect of infodemic on healthy behavior and preventive

practices, the WHO has recently issued a framework for infodemic management in health

emergencies to address the adverse implications of COVID-19 infodemic. The framework

enforces five core policy areas that includes “assuring reliable detection system of the informa-

tion flow, especially misinformation and disinformation dynamics within communities by

health sector entities” [55]. In response, in April of 2020, WhatsApp restricted message

forwarding to only a single contact if a message had been shared with 5 users [56] as a means

to control the spread of misinformation [57]. Facebook put warning labels on approximately

50 million COVID-19-related articles to also help in combating COVID-19 mis/disinforma-

tion, in addition to removing harmful content, and a new notification screen that provides

context to the articles that are shared [58, 59]. Instagram has also taken a step in the same

direction through “removing COVID-19 accounts from account recommendations, removing

COVID-19 related content from the Explore page unless posted by a credible health organiza-

tion, and downranking content that has been rated false by third-party fact checkers” [60].

These active reforms of social media platforms in collaboration with the WHO should be

emphasized to continuously monitor and respond to fake news [61]. Similarly, the Royal Soci-

ety of Public Health in England warns about the harms of spreading fake news in social media

and urged for certifying the social media platforms that relying on credible source of informa-

tion and not on popularity [62]. One should take into consideration to question the reliability

of information not only on social media but even that information disseminated through some

scientific journals with the pressure to publish and use of unverified non-peer reviewed pre-

prints [63].

Future research and recommendations

The issue of unrestricted sharing of fake news through social media is a major public health

concern, especially due to the harms it causes in adversely shaping preventive behavior and

inducing vaccine hesitancy. The danger of the infodemic should be acknowledged and firm

measures should be put forth; this includes considering strict measures such as prison sen-

tences issuance, as that taken by the government in Peru against those who create and share

fake news [64]. Furthermore, when it comes to designing prevention strategies, it would have

been interesting to explore the engagement of users in social media platforms according to the

nature of messages and to explore the exposure and the vulnerability of the population to fake

news and their engagement in social media networks according to socio-demographics, values
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and belief system to compare with results observed using content analysis of posts on social

media platforms [65]. However, engagement in our sample (posting and liking information)

was surprisingly low and thus belief in conspiracy was expressed in terms of self-reported data

on a Likert scale and not in terms of actual posting, liking or sharing information. Moreover, it

would have been of value to study more in depth the drivers of believing in the conspiracy the-

ories as suggested by previous research [66], however our study did not show significant corre-

lation with socio-demographic groups except for age. While addressed in a recent study in

Italy [67], the role of mechanism of search behavior in social media is still not clearly under-

stood; and this could be a topic of importance to discuss in future studies. Moreover, future

studies could try to further understand the role of the socio-political factors in shaping willing-

ness to vaccinate, as previously reported in a study about how politicization affect COVID-19

vaccination intent in France [68].
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66. Ahmed W, Vidal-Alaball J, Downing J, López Seguı́ F. COVID-19 and the 5G Conspiracy Theory: Social

Network Analysis of Twitter Data. Journal of medical Internet research. 2020; https://doi.org/10.2196/

19458 PMID: 32352383

67. Rovetta A, Bhagavathula AS, Castaldo L. Modeling the Epidemiological Trend and Behavior of COVID-

19 in Italy. Cureus 2020; https://doi.org/10.7759/cureus.9884

68. COCONEL Group. A future vaccination campaign against COVID-19 at risk of vaccine hesitancy and

politicisation. The Lancet. Infectious diseases. 2020; https://doi.org/10.1016/S1473-3099(20)30426-6

PMID: 32445713

PLOS ONE Conspiracy beliefs and vaccination intent in COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0261559 January 12, 2022 15 / 15

https://doi.org/10.1093/eurpub/ckq054
http://www.ncbi.nlm.nih.gov/pubmed/20444821
https://doi.org/10.2196/19556
https://doi.org/10.2196/19556
http://www.ncbi.nlm.nih.gov/pubmed/32369026
https://doi.org/10.31234/osf.io/qfnm3
https://digitallibrary.un.org/record/1641987?ln=en
https://arxiv.org/abs/1812.00315
https://doi.org/10.2196/22060
https://doi.org/10.2196/19659
http://www.ncbi.nlm.nih.gov/pubmed/32558655
https://www.theverge.com/2020/4/7/21211371/whatsapp-message-forwarding-limits-
https://www.theverge.com/2020/4/7/21211371/whatsapp-message-forwarding-limits-
https://techcrunch.com/2020/04/07/whatsapp-rolls-out-new-limit-on-message-forwards/
https://www.theverge.com/2020/8/12/21365305/facebook-covid-19-warning-notification-post-misinformation
https://www.theverge.com/2020/8/12/21365305/facebook-covid-19-warning-notification-post-misinformation
https://about.fb.com/news/2020/04/covid-19-misinfo-update/
https://about.instagram.com/blog/announcements/coronavirus-keeping-people-safe-informed-and-supported-on-instagram
https://about.instagram.com/blog/announcements/coronavirus-keeping-people-safe-informed-and-supported-on-instagram
https://doi.org/10.1016/S0140-6736(20)30461-X
https://doi.org/10.1016/S0140-6736(20)30461-X
http://www.ncbi.nlm.nih.gov/pubmed/32113495
https://www.rsph.org.uk/static/uploaded/64bdfc80-7296-4ed7-94771778d1bd5d17.pdf
https://www.rsph.org.uk/static/uploaded/64bdfc80-7296-4ed7-94771778d1bd5d17.pdf
https://doi.org/10.1136/bmj.m2672
https://doi.org/10.1136/bmj.m2672
http://www.ncbi.nlm.nih.gov/pubmed/32631897
https://doi.org/10.4269/ajtmh.20-0536
http://www.ncbi.nlm.nih.gov/pubmed/32500853
https://doi.org/10.1177/1075547019846124
https://doi.org/10.2196/19458
https://doi.org/10.2196/19458
http://www.ncbi.nlm.nih.gov/pubmed/32352383
https://doi.org/10.7759/cureus.9884
https://doi.org/10.1016/S1473-3099(20)30426-6
http://www.ncbi.nlm.nih.gov/pubmed/32445713
https://doi.org/10.1371/journal.pone.0261559

