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Abstract

Background The COVID-19 pandemic highlighted the need of social media as a medium for gathering health-related
information. Simultaneously, a slew of false information, primarily about COVID-19’s origin, dissemination, prevention,
treatment, and fatality surfaced, making it difficult to distinguish fake from genuine material. However, the possible effects
on mental health and the extent to which this influences our decisions, particularly regarding vaccination, are unknown.
Aim The purpose of this questionnaire-based cross-sectional study was to examine Lebanese University students’ percep-
tions of social media influence during the COVID-19 pandemic, as well as to measure the impact of misinformation on
respondents’ mental health and vaccination decisions.

Methods In total, 440 students took part and were asked to complete an online survey that included questions on social media
trust, the “general health questionnaire index” (GHQ-12), and a scale measuring “attitude towards vaccination”.

Results Our data demonstrated a low frequency of mental health disorders among Lebanese University students, which
was correlated to frequent social media exposure during the COVID-19 pandemic. These findings suggested that students
are more aware of misinformation and had lower rates of despair and anxiety than the general population. Furthermore,
Facebook use was associated with worse attitude and behaviour towards vaccination (p =0.001), but a better mental health.
Twitter had the inverse effect (p =0.002).

Conclusion It is a necessity to use social media correctly in health-related topics, to push governments and platforms towards
making decisions about false and invalidated posts.

Keywords COVID-19 pandemic - Medical misinformation - Mental health - Social media - Vaccination

Background

In December 2019, the novel severe acute respiratory syn-
drome virus, SARS-COV-2, caused COVID-19 disease and
was labelled a worldwide pandemic by the World Health
Organization (WHO) [1]. This disease, which was initially

< Diana Jabbour
Diana.jabbour @outlook.com

Faculty of Medical Sciences, Lebanese University, Hadath
Campus, Beirut, Lebanon

Faculty of Pharmacy, Lebanese International University,
Beirut, Lebanon

3 INSPECT—LB, Institut National de Santé Publique,
Epidémiologie Clinique Et Toxicologie-Liban, Beirut,
Lebanon

Department of Primary Care and Population Health,
University of Nicosia Medical School, Nicosia, Cyprus

Published online: 04 February 2022

documented in Wuhan, China, exhibits a wide variety of
symptoms, including fever, dyspnoea, cough and extra-
pulmonary signs such as myalgias, neurological abnor-
malities and gastrointestinal disturbances among others [2].
Human-to-human transmission has been demonstrated even
in asymptomatic carriers [3].

Social media, described as “electronic communication in
which people share information, thoughts, and ideas”, plays
an important role in our daily lives by erasing geographic
borders, particularly during critical moments like the cur-
rent COVID-19 outbreak [4, 5]. Social media, as well as
other internet websites and platforms, aided immensely in
the fight against the new virus by increasing awareness and
disseminating instructions on social distancing, face mask
use, quarantine and hygiene necessities, all of which helped
to slow the virus’s spread [6].

Despite the benefits of social media, there is evidence that
exaggerated and misinterpreted scientific findings, or even
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fraudulent data, can be produced and publicized, which can
have a negative influence on human health. This can indeed
pose a significant hazard to public health, making it difficult
to distinguish between fact and noise [7].

According to a study conducted in China, 53.8% of par-
ticipants described the pandemic’s psychological impact as
moderate to severe, with accompanying sequelae including
post-traumatic stress disorder (PTSD) and other depres-
sive illnesses [8]. A prior study conducted in the USA in
2016 confirmed that false news spreads faster than news
from credible sources [9]. This is a major worry since it
has the potential to overwhelm people and lead to extreme
behaviour. In this context, a man from Africa committed
suicide after being diagnosed with COVID-19, and several
incidents of medicine overdose have been reported in Nige-
ria after reading about the benefits of hydroxychloroquine
[10]. Meanwhile, a deluge of reports, opinions, rumours and
disinformation spread like wildfire across all networks, caus-
ing panic and bewilderment among society [11].

Another case of media misrepresentation involves vac-
cination, where some people expressed their anxiety after
reading frightening information and were influenced by anti-
vaccination propaganda, impacting their vaccination deci-
sion and creating upstream vaccine hesitation [12].

Nowadays, it is clear that a variety of factors influence
people’s attitudes regarding vaccination and cause vaccine
reluctance. With all of the disinformation it can distribute,
social media is at the top of the list, resulting in a decline in
vaccination rates as well as a significant impact on people’s
mental health, particularly in vulnerable communities such
as the Lebanese society [13].

As a result, the objective of this study was to assess the
influence of social media medical disinformation on the
mental health, students’ trust in social media as a venue for
information gathering and its impact on vaccination attitudes
during the COVID-19 pandemic.

Methods
Study design

This is a cross-sectional, observational study that was
conducted in Lebanon. The target population consisted of
Lebanese University students from different faculties. This
study was conducted in multiple different locations, rural
and urban areas in Lebanon, in order to minimize selection
bias as much as possible. The participants were contacted
by phone call, recruited via e-mail or social media platforms
such as WhatsApp and others and asked for their consent to
participate in the study. After fulfilling the consent form,
participants completed the questionnaire on Google Forms
questionnaire software.
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In total, 440 participants pursuing their education at the
Lebanese University, aged between 18 and 60, consented to
participate in this study and completed the questionnaire.
All responses were collected between the 6th and 27th of
June 2021.

The questionnaire in English consisted of 4 sections:

e The first part included questions about socio-demographic
data.

e The second part was related to the use of different media
sources and users’ trust in the information media displays
[14].

e The third part assessed the mental health of the respond-
ers, using GHQ-12 (general health questionnaire) scale
[15] which is considered to be a valid and reliable tool
to assess psychological distress of our population. Every
item is scored with a 4 point Likert scale (from O to 3) as
follows “0: Always 1:Usually/often 2: Sometimes/Rarely
3: Never” [16]. Total score ranges from 0 to 36, with
higher scores being indicative of worse mental health

e The fourth part inquired about their decision to get vac-
cinated (“attitude toward vaccination” scale) using a
5-point Likert scale as follows:

5 = strongly agree/4 = agree/3 = Neutral/2 = disa-
gree/1 = Strongly disagree [17].

Sample size calculation

According to Lebanese University statistics, there were
around 80,874 students registered at the Lebanese Univer-
sity in the academic year 2017-2018 [18].

In order to calculate a representative sample size of the
Lebanese University students, the following formula was
used:

@Pspq
N = e
|+ @
ne?
with N being the desired sample size.

n represents the total number of Lebanese University stu-
dents, 80,874 in total.

Z is for the confidence interval considered 95% in this
case and which corresponds to a value of 1.96.

p will be estimated to be 50% to get a larger and more
conservative sample size in order to decrease Type II error
as much as possible.

q is (1-p).e represents the p value we will consider
e=0.05.

With these numbers in minds, a minimum of 383 stu-
dents from the Lebanese University was required in order
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to accurately represent the Lebanese population. Therefore,
we recruited 440 participants.

Validation and reliability of the scales

Face validity was established by having the entire question-
naire along with the translation, reviewed and approved
by the authors, who have expertise in epidemiology. The
pilot study was performed on 100 participants by sending
an online questionnaire over WhatsApp and rechecking on
them after the survey was completed to ensure that the ques-
tions were clear and well understood. The participants stated
that everything was clear and that they had no difficulty
completing the questionnaire. After conducting this phase,
we obtained a Cronbach’s alpha=0.751 for the “attitudes
towards vaccination” scale and a Cronbach’s alpha=0.824
for the GHQ-12 indicating that the study questionnaire is
reliable.

Inclusion and exclusion criteria

Inclusion criteria included Lebanese University students
currently residing in Lebanon and presently enrolled at the
university, from different faculties in order to decrease selec-
tion bias as much as possible.

The exclusion criteria included graduates and those who
did not consent to participate.

Statistical analysis

The statistical analysis was carried out using SPSS (Statisti-
cal Package for Social Sciences) version 25.

Descriptive statistics were used to represent the study
variables. Nominal variables were presented as frequencies
and percentages. Continuous variables were presented as
mean and standard deviation.

Normality distribution of the scales was checked. Bivari-
ate analysis was conducted to test the correlations between
the “Trust in Social Media”, “General Health Score GHQ-
12” and the “Attitude towards Vaccine”.

The usual tests were used in the bivariate analysis namely
the chi-square test (Fisher exact test) for comparing per-
centages, Student’s #-test and ANOVA (Mann—Whitney
test and Kruskal Wallis test in case of non-homogeneous
variances) for comparing means between 2 or more groups,
respectively.

A multivariable analysis was conducted in order to test
the factors affecting the Trust in Social Media in the stu-
dents’ population, the General Health Score and the Attitude
Towards Vaccine; multiple regressions and logistic regres-
sions were used.

In all cases, a test was considered statistically significant
when the p value was less than 0.05.

Ethical considerations

The research proposal was approved by the ethics commit-
tees of the Lebanese International University with the corre-
sponding number: 2020RC-043-LIUSOP on the 6th of June
2021. A written informed consent form was also completed
by all participants who agreed to participate in the study
after they read the questionnaire introduction explaining the
anonymity and confidentiality of the data, as well as the right
to drop out of the study at any time without retributions or
repercussions.

Results
Univariate analysis

After rejecting responses that were not eligible, we were
left with a total of 440 Lebanese university students from
all Lebanese governorates, of whom 23% were enrolled in
health-related careers. Participants were distributed between
117 (40.2%) males and 263 (59.8%) females. The average
age was 21.24 +3.25 years, and the majority of participants
67.7% (n=298) lived in Mount Lebanon (Table 1).

Of the studied population, 322 (73.2%) participants
reported using Google most commonly, while only 43 indi-
viduals (9.8%) used Twitter (Table 2). Most participants do
not search for medical information on a daily basis (57.7%).

Mental health was assessed using GHQ-12. Mean score
was 16.1 +4.9 with a minimum of 5 and a maximum of
33. Majority of participants had moderate scores on mental

Table 1 Representation of socio-demographic characteristics in the
study population (N=440)

Category Factor Frequency Percent

Gender Male 177 40.2
Female 263 59.8

Age Mean (SD) 21.21 (3.25)
Median [Min—-Max] 21 [18-65]

Living Location Beirut 46 10.5
Mount Lebanon 298 67.7
North/Akkar 39 8.9
South/Nabatieh 23 5.2
Bekaa/Baalbeck 34 7.7

Level of education  Freshman 47 10.7
Second/Third year 199 45.2
Fourth year and above 85 19.3
Bachelor/Master 97 22
PHD/MD 12 2.7

Are you a healthcare No 339 77

professional? Yes 101 23
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Table 2 Most used media platform to gather health-related informa-
tion

Category Frequency Percent

Most commonly used media platform to gather health related
information

Facebook 84 19.1
Instagram 190 43.2
Google 322 73.2
TV news 140 31.8
YouTube 136 30.9
Twitter 43 9.8
How frequently do you search for medical information on media?
Not everyday 254 57.7
Once a day 96 21.8
2-5 times a day 62 14.1
5-10 times a day 13 3.0
More than 10 times a day 15 34

health scale, with a mild orientation towards good mental
health. Very few participants had extremely bad mental
health (Fig. 1A) indicating a low prevalence of mental health
problems.

Attitude towards COVID-19 vaccination was assessed
using an 8-item score following a Likert scale from 1 to 5.
Mean attitude score was 25.54 +5.8 over 40 with a mini-
mum of 8 and a maximum of 40. Around half of the partici-
pants had a moderate response concerning attitude towards

Table 3 Behaviour towards COVID-19 vaccine

General Health Questionnaire Score Attitude Towards Covid-19 Vaccine Scores

Distribution EY

Number of participants

Fig.1 A Distribution of scores on general health questionnaire
(GHQ-12). B Distribution of scores on attitude towards COVID-19
vaccine scale

vaccine, with those having bad attitude somehow equal to
those having bad attitude (Fig. 1B).

Most participants stated that they would take the vaccine
n=315 (71.6%). Of those who would get vaccinated, read-
ing about the safety and effectiveness of COVID-19 vaccine
was the main argument (37.4%). And of those who would
not take the vaccine (n=125), the main reason was reading
that it was not safe nor effective n=282 (70.7%) (Table 3).
In addition, 121 (27.4%) of the participants described social
media impacted moderately their vaccination decision.

Out of the 440 participants, 393 (89.3%) stated that most
social media posts can be trusted; 273 (62%) agreed that
most of the time, people sharing social media posts try to
be helpful; 293 (66.6%) agreed that most people are honest
by sharing posts online. In addition, 201 (45.7%) click to

Category Factor Frequency Percent
Would you take COVID-19 vaccine? No 125 28.4
Yes 315 71.6
If yes, which statement popular on media best justifies I read COVID-19 vaccine is safe and effective 116 37.4
your decision regarding vaccination? It will protect me from infection with COVID-19 75 24.2
A celebrity recommends it 1 0.3
It reduces complications and hospitalization 110 35.5
Most people on media said they took it 8 2.6
If no, which statement popular on media best justifies  It’s not safe/tested enough 82 70.7
your decision regarding vaccination? People say it’s dangerous, I may get COVID-19 from it 12 10.3
A celebrity advocate against it 7 6
It’s a marketing, it doesn’t work 6 52
It’s a microchip to track people and modify their genes 9 7.8
To which level social media affected your choice? Not at all 98 223
A little bit 77 17.5
Moderately 144 32.7
Somewhat 103 23.4
Extremely 18 4.1
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Table 4 Social media trust and perceived validity of posts

Category Factor Frequency Percent
Generally speaking, would you say that most social media posts can be trusted or ~ Most social media posts can be trusted 47 10.7
that you can’t be too careful in dealing with them? Can’t be too careful 393 893
Would you say that most of the time, people sharing social media posts try to be Try to be helpful 273 62
helpful, or that they are mostly just looking out for themselves? Look out for themselves 167 38
Do you think that most people sharing posts online would try to mislead you if Mislead me 147 334
they got the chance or would they try to be honest? Try to be honest 203 66.6
Which one of these actions would you likely do when you see such post? Share the post 17 39
Comment the post 8 1.8
Like the post 76 17.3
Dislike the post 5 1.1
Click to read more 201 45.7
Ignore the post 133 30.2
What is your perceived validity of the post? I believe it 31 7
I don't believe it 32 73
I am not sure 335 76.1
I don't care if it is true or not true 42 9.5

read posts, and 335 (76.1%) are not sure of the validity of
the posts (Table 4).

Bivariate analysis

Attitude score was not associated with participants’ gender
(p=0.167), age (0.906), living area (p =0.243) and educational
level (p=0.084). Attitude score was higher in healthcare work-
ers (mean=27.26 +5.25) compared to non-healthcare workers
(mean=25.03+5.85) (p=0.001) (Table 5).

Attitude towards vaccination was higher in participants
who do not trust social media (mean=25.71+5.89), when
compared to those who trust social media (p =0.038). In
addition, attitude towards vaccination was higher in par-
ticipants who believe that most people sharing posts try to
be honest (mean=26.18 +5.02), when compared to those
who believe that people mislead them (p =0.008). Attitude
towards vaccination was higher in participants who do not
use Facebook (mean=25.06+5.66) (p=0.001) and those
who use Twitter (mean=27.88 +5.71) (p=0.002). Attitude

Table 5 Bivariate analysis:

. . . Category Factor Number Mean (SD) 95% confidence Min-Max p value
socio-demographics and attitude interval for
towards vaccine mean
Gender Male 177 25.88 (6.37) 24.94-26.83 Aug-40  0.167a
Female 263 25.32 (5.36) 24.66-25.97 Oct-38
Age <21 years 275 25.54 (5.73) 24.86-26.22 Aug-40  0.906a
>21 years 165 25.55(5.91) 24.64-26.46 Dec-37
Location Beirut 46 25.48 (5.99) 23.70-27.26 13-37 0.243b
Mount Lebanon 298 26.00 (5.56) 25.36-26.63 Dec-40
North/Akkar 39 24.03 (6.56) 21.90-26.15 Aug-34
South/Nabatieh 23 25.26 (5.68) 22.80-27.72 13-35
Bekaa/Baalbeck 34 23.59 (6.23) 21.41-25.76 Sep-35
Educational Level Freshman 47 24.34 (6.80) 22.34-26.34 Aug-36 0.084b
Second/Third year 199 25.66 (5.06) 24.95-26.37 Nov-38
Fourth year and above 85 26.94 (6.07) 25.63-28.25 Dec-37
Bachelor/Master 97 24.56 (6.14) 23.32-25.80 Oct-40
PHD/MD 12 26.42 (6.58) 22.23-30.60 14-36
Healthcare worker No 339 25.03 (5.85) 24.41-25.66 Aug-40 0.001a
Yes 101 27.26 (5.25) 26.22-28.29 14-37

Analysis done using Mann—Whitney U test (a) and Kruskal Wallis (b)

@ Springer



Irish Journal of Medical Science (1971 -)

towards vaccination was not associated to the usage of Ins-
tagram (p =0.375), Google (p=0.413), TV news (p=0.413)
and YouTube (p=0.293) and the frequency of search for
medical information on media (Table 6).

Attitude towards vaccination was higher in par-
ticipants who were willing to take COVID-19 vaccine
(mean=27.69 +4.55) compared to those who are not
willing to be vaccinated (p <0.001). The will to be vacci-
nated increased 1.4 times with a 95% confidence interval
(1.310-1.499) with the increasing of the attitude score.
Attitude towards vaccination was higher in participants who
stated that social media do not affect their choice regard-
ing vaccination (p <0.001). Attitude towards vaccination
was not associated with the mental health status (p =0.333)
(Table 7).

Among those who would take the vaccine, 16.2% were
Facebook users, while among those who would not, 26.4%
were Facebook users (p=0.014). On the other hand, Twit-
ter users showed the opposite trend as 12% would take

Table 6 Bivariate analysis: social media use and attitude towards vaccine

the vaccine, compared to 4% among non-users (p=0.01)
(Table 7) (Fig. 2).

Linear regression and multivariate analysis

Linear regression showed that a better attitude towards vac-
cination was positively associated with the use of Facebook
(B=2.003 [95% CI 0.946-3.06]; p <0.001).

It was inversely associated with social media trust
(B=-2.1[95% CI-3.457,-0.754]; p=0.002).

Multivariate analysis showed that a better attitude towards
vaccination was positively associated with being a health-
care worker (B=2.176 [95% CI 0.953-3.398]; p <0.001),
use of Twitter (B=2.646 [95% CI 0.922-4.37]; p<0.001)
and trust of people sharing posts on social media (B =1.948
[95% CI 0.788-3.109]; p <0.001).

It was inversely associated with Facebook use (B= —2.251
[95% CI—3.572,-0.929]; p<0.001) and being affected by

Category Factor Number Mean (SD) 95% confidence Min-Max p value
interval for
mean
Generally speaking, would you say that most social Most social media posts 47 24.13 (4.69) 22.75-25.50 Dec-34 0.038a
media posts can be trusted or that you can’t be too can be trusted
careful in dealing with them? Can’t be too careful 393 25.71 (5.89) 25.13-26.30 Aug-40
Would you say that most of the time, people sharing  Try to be helpful 273 26.09 (5.19) 25.47-26.71 13-40 0.078a
social media posts try to be helpful, or that they are [ ook out for themselves 167 24.65 (6.58) 23.65-25.66 Aug-37
mostly just looking out for themselves?
Do you think that most people sharing posts online Mislead me 147 24.27 (6.93) 23.14-25.40 Aug-40  0.008a
would try to mislead you if they got the chance or Ty o be honest 293 26.18 (5.02) 25.60-26.76 13-38
would they try to be honest?
Facebook No 356 26.05 (5.66) 25.46-26.64 Sep-40 0.001a
Yes 84 23.39 (5.87) 22.12-24.67 Aug-34
Instagram No 250 25.73 (5.95) 24.99-26.47 Aug-38  0.375a
Yes 190 25.30 (5.59) 24.50-26.10 Sep-40
Google No 118 25.21(5.81) 24.15-26.27 Oct-40 0.413a
Yes 322 25.66 (5.79) 25.03-26.30 Aug-38
TV news No 300 25.37 (5.93) 24.70-26.05 Aug-40  0.413a
Yes 140 25.91 (5.48) 24.99-26.82 Dec-38
YouTube No 304 25.75 (5.45) 25.13-26.37 Oct-40 0.293a
Yes 136 25.08 (6.49) 23.98-26.18 Aug-38
Twitter No 397 2529 (5.71) 24.73-25.85 Aug-40  0.002a
Yes 43 27.88 (6.12) 26.00-29.77 Dec-37
How frequently do you search for medical information Not everyday 254 25.74 (5.69) 25.04-26.44 Aug-40  0.393b
on media? Once a day 96 24.82 (6.03) 23.60-26.05 Nov-37
2-5 times a day 62 26.06 (6.37) 24.45-27.68 Sep-37
5-10 times a day 13 23.85(2.64) 22.25-25.44 19-28
More than 10 times a day 15 26.13 (5.19) 23.26-29.01 17-36

Analysis done using Mann—Whitney U test (a) and Kruskal Wallis (b)
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Table 7 Bivariate analysis: willingness to vaccination, mental health and attitude towards vaccine

Category Factor Number Mean (SD) 95% confidence Min-Max p value
interval for mean
Would you take COVID-19 vaccine? No 125 20.14 (5.02) 19.25-21.02 Aug-34 <0.001a
Yes 315 27.69 (4.55) 27.18-28.19 14-40
To which level social media affected your Not at all 98 27.62 (6.66) 26.29-28.96 Oct-40 <0.001b
choice? A little bit 77 25.94 (5.86) 24.60-27.27 13-37
Moderately 144 24.58 (5.20) 23.72-25.43 Nov-35
Somewhat 103 24.57 (5.24) 23.55-25.60 Aug-36
Extremely 18 25.83 (5.29) 23.20-28.47 Dec-36
Mental health assessment Spearman’s correlation coefficient (—0.046) 0.333 ¢

Analysis done using Mann—Whitney U test (a), Kruskal Wallis (b), Spearman’s correlation test

social media (B= —0.79 [95% CI—1.234,—0.345]; p<0.001)
(Table 8).

Discussion

To the best of our knowledge, our study is the first to be
done in Lebanon during the COVID-19 pandemic to assess
the impact of social media platforms on persons’ psycho-
logical wellbeing and attitudes regarding vaccination. It
also emphasizes the importance of media platforms on the
health-related decisions of a developing country’s young
population. The most crucial outcome of our investigation
was a clear perception that Facebook users had a negative
attitude towards vaccination, as compared to Twitter users,
who had a positive overall opinion. Facebook was a fertile,
broad arena for anti-vaccine promoters, but Twitter was far
more restricted. In terms of psychological wellbeing, Face-
book was connected with a better outcome, whereas Twitter
was correlated with a worse outcome.

As expected, being involved in a health-related career
was associated with improved acceptance and uptake of the
COVID-19 vaccine (p=0.001). This was consistent with the
findings of other studies conducted in countries such as Italy,

96.0%

100.0%
90.0% 83.8%
80.0% 73.6% 74.3%.
70.0%
60.0% =

70.4% 71. 2/ .5%
.
50.0% 455,
40.0% 33.0%
206%

20.0% 26.4% 28.84

0%

5
20.0% 2% 12 1%
10.0%
N v
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YouTube Twitter
(p=0318) (p=0.010)

Facebook
(p=0.014)

Instagram Google TV news
(p=0.519) (p=0.407) (p=0.392)

W Non-willingness to take COVID-19 vaccine  Willingness to take COVID-19 vaccine

Fig.2 Willingness to vaccination and social media use

Saudi Arabia and the Democratic Republic of the Congo
[19-21]. It is owing to the high degree of knowledge in this
sector, the awareness of how crucial vaccination and herd
immunity are in mitigating the pandemic [22], as well as
how important it is for them to get protected as front-liners
in this pandemic, particularly susceptible to infection at their
institutions. This could be an effective strategy for engaging
people in vaccination because many patients communicate
solely with their physicians and rely on their advice when
it comes to health-related decisions, as demonstrated in the
past with the HPV vaccine, where uptake was highly linked
to HCP (health care professionals) recommendations [23].

The usage of Facebook resulted in a significant decrease
in belief in the safety and efficacy of COVID-19 vaccina-
tions. This can be explained by the large number of posts
and comments by people from non-health-related fields
encouraging people to reject vaccination and attempting to
promote an anti-vaccination movement, spreading rumours
and false claims about the COVID-19 vaccine, denying its
efficacy and exaggerating its risks [24]. In this context, a
study conducted in the USA found that a higher number
of comments expressing negative sentiments about the vac-
cine resulted in a negative attitude towards its uptake [25].
Furthermore, Facebook was claimed to be a major platform
for debates and discussion concerning health-related issues
[26] and based on the fact that healthcare providers were not
very active on Facebook (Facebook use was around 65% of
Twitter users and 50% of blog use) [27], and with a lack of
professionalism [28], this played a negative role in spreading
awareness about the importance of vaccination. This was
also true for a number of other vaccines, including polio and
influenza vaccines [25, 29]. These findings were consistent
with our findings, which showed that Facebook users exhib-
ited negative views and behaviours regarding the COVID-19
vaccine (p=0.001 and p=0.014, respectively).

Using Twitter, on the contrary to what was previously
stated, significantly improved behaviour and attitude
towards vaccination. Twitter is regarded as a critical tool

@ Springer
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for healthcare providers in increasing the engagement of
medical students, who are usually the most enthusiastic
about spreading awareness and sharing scientific informa-
tion, improving the interface with the public and improv-
ing networks around specific topics [30-32]. In this sense,
Twitter is now the most popular medium among health-
care professionals [33], making the information available
on this platform more valid and credible than on other
platforms. Having a limited amount of characters for each
tweet can be a significant disadvantage for those attempt-
ing to persuade people not to receive the vaccine [34].
It is worth noting that Twitter is the most user-friendly
platform for viewers to actively participate, since it allows
them to contact and follow doctors in the simplest way
imaginable [35]. So, based on what was previously stated,
and the fact that the majority of university students spend
the majority of their time on Twitter [36], it is reasonable
to consider Twitter to be a major contributor to the vac-
cination movement, aiding in better behaviour and attitude
(»p=0.002 and p=0.01, respectively).

In terms of mental health, we discovered differences in
psychological wellbeing, with Twitter users being more
likely to indicate mental health concerns and Facebook
users having higher overall scores. This finding contra-
dicted a study conducted in the USA, which found that
social media use was not predictive of poor mental health
functioning [37]. With an increase in screen time, time
spent with family has decreased, as have face-to-face inter-
personal interactions, which is a primary driver of mental
health deterioration [38].

Concerning the relation between mental health and atti-
tude and behaviour towards COVID-19 vaccine, they were
negatively correlated. Better mental health in Facebook
users was associated with worse attitude and behaviour,
while worse mental health in Twitter users was associated
with better attitude and behaviour. This was common in
several studies showing that psychiatric disorders were
positively affecting the decision of vaccination [39, 40].
This finding was unexpected in all studies.

There are several limitations to this study. To begin,
our data reflects a snapshot in time, captured shortly after
vaccines arrived in Lebanon. This would not have allowed
social media campaigns to reach the entire population.
Second, we did not analyse how the later emergence of
several types of vaccines from different pharmaceutical
companies, with potential risks and side effects, would
influence people’s attitude and decision to get vaccinated.

Third, despite targeting the source of information (plat-
form) and tying it to attitude, this study does not measure
knowledge, so we cannot create an opinion about which
platform would be the best source of knowledge regarding
COVID-19 vaccines and how it is displayed.

Fourth, just a few details about time spent on each
social media platform were examined, making it impos-
sible to build a quantitative relationship with the factors
studied.

Fifth, no specificity regarding the type of vaccine was
used in this questionnaire, which may have influenced par-
ticipant selection.

Finally, this study only included students from one spe-
cific university, limiting our capacity to generalize findings
on the general population and limiting our knowledge of
less-educated people. These limitations, however, do not
lessen the significance and validity of our work, as well as
the need to expand its findings with additional research.

Conclusion

The use of COVID-19 vaccines is regarded as the most
powerful intervention available so far to combat this pan-
demic. Nonetheless, various obstacles stand in the way of
vaccinating a large percentage of the population, the most
serious of which is a negative attitude towards vaccination.
According to reports, social media has a significant part in
shaping people’s decision and changing their point of view.
Our data demonstrated a high frequency of psychological
well-being among Lebanese University students, which
was correlated to frequent social media exposure during the
COVID-19 pandemic. These findings suggested that students
are more aware of misinformation and had lower rates of
despair and anxiety than the general population. Further-
more, Facebook use was associated with worse attitude and
behaviour towards vaccination, but a better mental health.
Twitter had the inverse effect. This study emphasizes the
need of using social media correctly in health-related topics,
pushing governments and platforms towards making deci-
sions about false and invalidated posts.

Data availability Data are available upon request from corresponding
author.
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