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Abstract: Vaccination is the most promising strategy to counter the spread of Coronavirus Disease
2019 (COVID-19). Vaccine hesitancy is a serious global phenomenon, and therefore the aim of this
cross-sectional study was to explore the effect of educational background, work field, and social
media on attitudes towards vaccination in Jordan. We compared between medical personnel who
were in direct contact with patients and non-medical individuals at Jordan University Hospital in
terms of demographics, knowledge about COVID-19 vaccines, rumors received via social media, their
trust in these vaccines, and the encouraging factors for vaccination. 646 individuals were enrolled in
this study, of which 287 (44.4%) were from medical field, and 359 (55.6%) from non-medical field. 226
(35%) were planning to take the vaccine once available, with a positive response from 131 (45.6%)
medical field workers, compared to 94 (26.2%) non-medical individuals (p < 0.001). The social media
rumor that was believed the most was the unsafety of these vaccines (n = 283; 43.8%). Only 163 (56.8%)
of medical persons did not believe any of the circulated rumors, compared to 126 (35.1%) of non-
medical persons (p < 0.001). The effect of medical personnel advice (OR = 0.83; 95% CI = 0.70 to 0.98;
p = 0.026) and social media (OR = 1.21; 95% CI = 1.04 to 1.41; p = 0.012) were significantly associated
with the willingness to take COVID-19 vaccine once available. In conclusion, medical personnel
and social media play a crucial role in increasing the society’s inclination towards vaccination by
providing the community with updated evidence-based information about COVID-19 vaccines as an
efficient medical countermeasure and by correcting the previously spread misinformation.

Keywords: COVID-19; vaccine; social media

1. Introduction

Coronavirus Disease 2019 (COVID-19) has caused a healthcare crisis all over the
world. Social distancing, travel restrictions and self-isolation strategies have led to heavy
socio-economic burdens. On a national basis, schools and factories closed, while demand
for medical supplies and food increased tremendously, prompting healthcare providers
to approach the pandemic with revolutionary solutions [1]. Since the declaration of the
pandemic, countries are racing to slow down the spread of the virus by employing test
regulations, contact tracing, travel bans, and lockdowns [2]. Today, vaccination tops the
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list of strategies to counter COVID-19 spread, with many approved marketed vaccines
available for use [3].

Vaccine hesitancy is defined as delay in accepting or refusal of getting vaccination
despite its availability [4]. Although the relative safety of marketed vaccines has been
established [5–7], there are many other factors that affect community response towards
vaccination, these include personal background (medical versus non-medical), social and
political projections along with conspiracy theories, and safety concerns due to wide-spread
myths and false messages spread on social media [8–10]. In Jordan, presently one of the
countries most affected by the pandemic [11], the government has established an online
portal to facilitate registration for vaccination. Despite many governmental campaigns on
vaccination importance, the turnout on the portal was weak, uncovering alarming levels
of hesitancy.

Previous studies showed that vaccine hesitancy is a rising global phenomenon with
multifactorial background [12,13]. Most common related factors reported were safety issues,
religious beliefs and lack of scientific knowledge [14]. In this study, we aim to explore the
factors affecting attitudes towards vaccines at a tertiary hospital in Jordan, a middle eastern
country. The primary objective is to study the effect of educational background and work
field on responses towards vaccination. The secondary objectives are studying the most
encouraging and discouraging factors to take the vaccine and how significant is the role of
social media in shaping the attitudes of people in the Jordanian community.

2. Materials and Methods
2.1. Study Design

This correlational cross-sectional study was conducted between 22 January 2021 and
28 February 2021 using an online structured self-administered questionnaire. We included
medical field workers from Jordan University Hospital (JUH), which is a tertiary teaching
hospital in Amman, the capital of the Hashemite Kingdom of Jordan. The included
medical personnel were those in direct contact with patients at inpatient or outpatient
departments, including those who has history of COVID-19 and those who does not. Out
of 2823 current employees at JUH, 2055 were considered in direct contact with patients,
including physicians, nursing, pharmacists, technicians, and transporters [15]. Considering
an acceptance rate of 28.4% for vaccination in Jordan [13], 5% precision, 95% confidence
interval [23.4–33.4], and a standard error of 0.0255, a sample size of 282 was required
from current JUH employees [16]. We reached 350 medical personnel, as well as 500 non-
medical adult subjects as a comparator group. The response rate was 82% (287 participants)
among medical field workers, and 71.8% (359 participants) among comparator group. The
included participants in both groups were subjects who have not taken the vaccine yet,
and do not have any family member who has been administered the vaccine yet. It is
noteworthy to mention that Jordanian COVID-19 vaccination program was arranged by
registering through an online platform [17]. Since the mid of January 2021, vaccination was
scheduled using this automated registry, taking into consideration the age of the citizens,
their medical illnesses, and their field of work [18].

2.2. Questionnaire

The questionnaire was designed using Google Forms, which is an online survey
creator tool developed by Google. The questionnaire was divided into four sections.
The first section included an introduction page, in which we introduced the topic and
explained the study objectives and the participants consented to fill out the questionnaire
by proceeding to the next section. The second section was the demographic section, in
which we inquired about general demographic data and previous history of COVID-19
among the participants and their families. The third section questioned their knowledge
about COVID-19 vaccines, their concerns regarding these vaccines, and the rating of their
trust in those vaccines’ efficacy and safety on a scale of 10, where 10 signifies full trust,
while 1 means minimal trust. In addition, this section also investigated their willingness to
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take the vaccine and to encourage others to take the vaccine. Moreover, it investigated the
rate of influenza vaccine administration in the last year, as well as whether the participants
consider themselves antivaxxers, which is a term that reflects a movement calling against
vaccination in general [19].

In the fourth section, we investigated the most common rumors received via social
media regarding COVID-19 vaccines, along with the most common circulated information
regarding potential side effects. After that, we inquired about the most encouraging factors
for vaccination, then the extent of influence of social media, medical personnel, teachers,
professors and employers on the decision to get a vaccine was rated on a scale of 10, where
10 implies very high influence, while 1 means minimal influence. For the questionnaire
validation, it was reviewed by 10 consultant physicians, after which it was modified based
on their review. The calculated Cronbach’s alpha value was 0.76, indicating adequate
internal consistency [20].

2.3. Ethical Approval

The study was approved by the Institutional Review Board (IRB) of JUH (approval
No. 10-2021-4241). An informed consent was obtained at the end of the introduction page
of the online questionnaire for the approval of participants to proceed to the questionnaire.
We did not include any personal information, and the anonymously collected data was
used solely for statistical analysis.

2.4. Statistical Analysis

We used the Statistical Package for the Social Sciences (SPSS) version 25.0 (Chicago, IL,
USA) for statistical analysis. Descriptive statistics were applied, and data was presented as
mean ± standard deviation for numeric variables, and number (percent) for categorical
variables. We used Mann-Whitney U test for the comparison between medical field workers
and non-medical individuals in age, income, the aforementioned scales that measured the
trust in the safety and efficacy of these vaccines, and scales measuring the extent of influence
of social media, medical personnel, teachers, professors and employers on the decision to
get a vaccine. Chi-squared (χ2) test was used to compare categorical variables between the
aforementioned two groups. Univariable binary logistic regression analysis was applied
to predict factors associated with willingness to administer COVID-19 vaccine, and the
odds ratio (OR) as well as the 95% confidence interval (95% CI) of OR were demonstrated.
Subsequently, the variables that were significant in the univariable regression model were
then included in a multivariable binary logistic regression analysis. A two-sided p-value
<0.05 was used as the significance threshold in all aforementioned statistical tests.

3. Results

Overall, 646 individuals were enrolled in this study, of which 169 (26.2%) were
males, and 477 (73.8%) were females. The mean age of the studied population was
28.2 ± 10.8 years. Of the studied subjects, 133 (20.6%) have previous history of COVID-19.
The demographic data and previous history of COVID-19 are illustrated in Table 1.

The comparison between medical and non-medical work fields showed no difference
between the two groups in being concerned regarding getting COVID-19 in the future
(p = 0.616) (Table 2). 137 (47.7%) of medical field workers have previously read a scientific
article about COVID-19 vaccines, while only 112 (31.2%) of non-medical personnel have
read such a scientific article (p < 0.001). The belief that COVID-19 vaccines are safe was
higher among medical field workers (n = 163; 56.8%; p < 0.001) compared to non-medical
persons (n = 118; 32.9%). The belief that those vaccines are able to protect against COVID-19
followed the same trend (p < 0.001), with 149 (51.9%) of medical personnel believing in the
vaccine protection against this disease, compared to only 123 (34.3%) among non-medical
persons. Upon inquiring about the most trusted vaccine according to the latest available
information, 153 (42.6%) of non-medical persons did not have enough information to
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choose between the available vaccines (p < 0.001). Remarkably, medical staff were more
concerned regarding the availability of the vaccines (p = 0.002).

Table 1. Demographic data of the studied population.

Characteristic

Field of Work

Total p-ValueMedical Field
(n = 287)

Non-Medical Field
(n = 359)

Age (years) 26.8 ± 8.9 29.2 ± 12.1 28.2 ± 10.8 0.518

Gender
Male 97 (33.8) 72 (20.1) 169 (26.2)

<0.001Female 190 (66.2) 287 (79.9) 477 (73.8)

Marital status

Single 220 (76.7) 233 (64.9) 453 (70.1)

0.015
Married 61 (21.3) 114 (31.8) 175 (27.1)
Divorced 4 (1.4) 8 (2.2) 12 (1.9)
Widowed 2 (0.7) 4 (1.1) 6 (0.9)

Educational level

Elementary school 3 (1.0) 17 (4.7) 20 (3.1)

<0.001

High school 9 (3.1) 46 (12.8) 55 (8.5)
Diploma 32 (11.1) 23 (6.4) 55 (8.5)
Bachelor 204 (71.1) 225 (62.7) 429 (66.4)
Masters 26 (9.1) 43 (12.0) 69 (10.7)
Doctor of Philosophy (PhD) 13 (4.5) 5 (1.4) 18 (2.8)

Income (Jordanian dinars) 1103.2 ± 3151.6 943.5 ± 2764.8 1012.5 ± 2934.0 0.005

Area of residence
Urban 239 (83.3) 287 (79.9) 526 (81.4)

0.279Rural 48 (16.7) 72 (20.1) 120 (18.6)

Previous history of COVID–19 61 (21.3) 72 (20.1) 133 (20.6) 0.708
Previous COVID-19 infection among family/friends 199 (69.3) 250 (69.6) 449 (69.5) 0.934
Lost someone due to COVID–19 79 (27.5) 135 (37.6) 214 (33.1) 0.007

Values are represented as number (percent) and mean ± standard deviation.

Overall, 226 (35%) of the studied population were planning to take the vaccine once
available. Of those who has previous history of COVID-19, 38 (28.6%) are planning to take
the vaccine once available, while 95 (71.4%) were not. In comparison, 188 (36.6%) of those
who did not have COVID-19 before were willing to take the vaccines (p = 0.086). Reading a
scientific article about the available vaccines showed a significant increase in the rate of
willingness to take the vaccines (p < 0.001), with 130 (52.2%) willingness rate among those
who read a scientific article, compared to only 96 (24.2%) willingness to vaccinate among
those who did not. Even among medical personnel alone, 85 (62.0%) of those who read
a scientific article were willing to be vaccinated, compared to 47 (31.3%) willingness rate
among those who did not read such an article (p < 0.001).

Of the 287 medical field workers, 131 (45.6%) were willing to take the vaccine, com-
pared to 94 (26.2%) of non-medical workers (p < 0.001). Moreover, 131 (45.6%) of the
medical personnel and 94 (26.2%) of non-medical workers were willing to encourage others
to take the vaccine (p < 0.001). Interestingly, 47 (13.1%) of non-medical staff considered
themselves antivaxxers (p < 0.001), and only 37 (10.3%) of them took influenza vaccine
(p < 0.001) (Table 2).
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Table 2. Special concerns and general beliefs regarding available COVID-19 vaccines.

Characteristic

Field of Work

Total p-ValueMedical Field
(n = 287)

Non-Medical Field
(n = 359)

Concerned regarding getting COVID-19 in the future 147 (51.2) 191 (53.2) 338 (52.3) 0.616
Heard about COVID-19 vaccines 286 (99.7) 354 (98.6) 640 (99.1) 0.169
Read a scientific article about COVID-19 vaccines 137 (47.7) 112 (31.2) 249 (38.5) <0.001
Believe that COVID-19 vaccines are safe 163 (56.8) 118 (32.9) 281 (43.5) <0.001
Believe that COVID-19 vaccines are able to protect them 149 (51.9) 123 (34.3) 272 (42.1) <0.001
Believe that these vaccines have been sufficiently investigated 72 (25.1) 85 (23.7) 157 (24.3) 0.678

The Most Trusted Vaccine According to the Latest Available Information

Oxford/AstraZeneca COVID-19 vaccine 15 (5.2) 26 (7.2) 41 (6.3)

<0.001

Sinovac COVID-19 vaccine 23 (8.0) 34 (9.5) 57 (8.8)
Sputnik V COVID-19 vaccine 7 (2.4) 16 (4.5) 23 (3.6)
Moderna COVID-19 Vaccine 13 (4.5) 13 (3.6) 26 (4.0)
Pfizer–BioNTech COVID-19 Vaccine 149 (51.9) 117 (32.6) 266 (41.2)
I do not know/ I do not have enough information 80 (27.9) 153 (42.6) 233 (36.1)

Concerns You Regarding Those Vaccines

1. Availability 70 (24.4) 61 (17.0) 131 (20.3) 0.02
2. Safety of packaging 79 (27.5) 81 (22.6) 160 (24.8) 0.146
3. Medical follow–up post vaccination 143 (49.8) 194 (54.0) 337 (52.2) 0.287
4. Effectiveness against mutated SARS–CoV–2 169 (58.9) 214 (59.6) 383 (59.3) 0.852
Planning to take the vaccine once available 132 (46.0) 94 (26.2) 226 (35) <0.001
Will encourage others to take the vaccine 131 (45.6) 94 (26.2) 225 (34.8) <0.001
Took influenza vaccine in the last year 83 (28.9) 37 (10.3) 120 (18.6) <0.001
Took all your scheduled vaccines when you were a child 282 (98.3) 346 (96.4) 628 (97.2) 0.149
Consider themselves as antivaxxers 12 (4.2) 47 (13.1) 59 (9.1) <0.001

Values are represented as number (percent).

The circulated information and rumors about COVID-19 vaccines on social media
platforms were illustrated in Table 3. The rumor that was believed the most was that these
vaccines are not safe, with a prevalence of 283 (43.8%). This rumor was mostly believed
by non-medical persons (n = 191; 53.2%; p < 0.001). On the other hand, 163 (56.8%) of
medical persons did not believe in any of these circulated rumors, compared to 126 (35.1%)
of non-medical persons (p < 0.001).

Upon investigating the most encouraging factors for vaccination, we found that short
scientific videos were the most attractive method, being chosen by 390 (60.4%) persons.
Social media awareness campaigns (p = 0.002), doctors’ advices (p = 0.009), television and
radio-based advertisements (p = 0.024), national medical studies to prove vaccines efficacy
(p = 0.009), and short scientific videos (0.004) were all chosen significantly more by medical
field workers as an encouraging factor for vaccination, as illustrated in Table 4. The rating
of trust the safety of these vaccines was higher among medical staff (5.2 ± 2.6) compared
to non-medical field workers (4.1 ± 2.7; p < 0.001). In addition, the rating of the trust in
efficacy of these vaccines (5.6 ± 2.7; p < 0.001) and the rating of trust in efficacy against
mutated SARS-CoV-2 (4.5 ± 2.5; p < 0.001) were also higher in medical group, compared
with 4.1 ± 2.8 and 3.5 ± 2.5 respectively among non-medical personnel. The rating of the
effect of teachers, professors and employers’ advices on the decision to get a vaccine was
also higher among medical staff, with a rating of 6.3 ± 2.3, compared to 5.9 ± 2.7 among
non-medical personnel (p = 0.032).
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Table 3. Circulated information about COVID-19 vaccines on social media platforms.

Characteristic

Field of Work

Total p-ValueMedical Field
(n = 287)

Non-Medical Field
(n = 359)

Rumors They Received via Social Media

It is unsafe 231 (80.5) 273 (76) 504 (78.0) 0.175
Effect of the vaccines on genetic level 126 (43.9) 149 (41.5) 275 (42.6) 0.54
Causes chronic illnesses 74 (25.8) 87 (24.2) 161 (24.9) 0.651
May lead to infertility 84 (29.3) 99 (27.6) 183 (28.3) 0.635
Can affect their offspring 57 (19.9) 73 (20.3) 130 (20.1) 0.881
Toxic heavy metals and neurotoxic materials 65 (22.6) 68 (18.9) 133 (20.6) 0.247
It is a part of a secret research 114 (39.7) 124 (34.5) 238 (36.8) 0.175
None of the above 34 (11.8) 47 (13.1) 81 (12.5) 0.635

The Rumors That They Believed in

It is unsafe 92 (32.1) 191 (53.2) 283 (43.8) <0.001
Effect of the vaccines on genetic level 25 (8.7) 62 (17.3) 87 (13.5) 0.002
Causes chronic illnesses 22 (7.7) 38 (10.6) 60 (9.3) 0.204
May lead to infertility 15 (5.2) 28 (7.8) 43 (6.7) 0.192
Can affect their offspring 24 (8.4) 32 (8.9) 56 (8.7) 0.805
Toxic heavy metals and neurotoxic materials 15 (5.2) 32 (8.9) 47 (7.3) 0.073
It is a part of a secret research 37 (12.9) 64 (17.8) 101 (15.6) 0.086
None of the above 163 (56.8) 126 (35.1) 289 (44.7) 0.001

Side Effects They Heard about

local pain and swelling at site of injection 181 (63.1) 188 (52.4) 369 (57.1) 0.006
Fever 210 (73.2) 196 (54.6) 406 (62.8) <0.001
Headache 156 (54.4) 131 (36.5) 287 (44.4) <0.001
Fatigue 204 (71.1) 217 (60.4) 421 (65.2) 0.005
nausea 89 (31.0) 87 (24.2) 176 (27.2) 0.055
pain in the joints 87 (30.3) 78 (21.7) 165 (25.5) 0.013
Lymphadenopathy 57 (19.9) 36 (10.0) 93 (14.4) <0.001
Fascial nerve palsy 39 (13.6) 48 (13.4) 87 (13.5) 0.936
anaphylaxis 105 (36.6) 96 (26.7) 201 (31.1) 0.007

Values are represented as number (percent).

We applied multivariable regression analysis (Table 5), in which we found that follow-
ing factors are independently associated with the willingness to take COVID-19 vaccine
once available: being concerned regarding getting COVID-19 in the future (OR = 1.82;
95% CI = 1.10 to 3.02; p = 0.02), the rating trust the safety of these vaccines (OR = 2.1; 95%
CI = 1.72 to 2.56; p < 0.001), the rating of the trust in efficacy of these vaccines (OR = 1.34;
95% CI = 1.10 to 1.64; p = 0.003), the rating of the effect of medical personnel advice on the
decision to get a vaccine (OR = 0.83; 95% CI = 0.70 to 0.98; p = 0.026), and the rating of the
extent of social media effect on the decision to get a vaccine (OR = 1.21; 95% CI = 1.04 to
1.41; p = 0.012).
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Table 4. Factors affecting the willingness to get vaccinated for COVID-19.

Factor

Field of Work

Total p-ValueMedical Field
(n = 287)

Non-Medical Field
(n = 359)

Most Encouraging Factors for Vaccination

Social media awareness campaigns 177 (61.7) 178 (49.6) 355 (55.0) 0.002
Mandatory in schools, universities and workplaces 73 (25.4) 86 (24.0) 159 (24.6) 0.664
Mandatory for travelling 95 (33.1) 102 (28.4) 197 (30.5) 0.198
Vaccination campaigns 55 (19.2) 58 (16.2) 113 (17.5) 0.317
Doctors’ advices 148 (51.6) 148 (41.2) 296 (45.8) 0.009
Television and radio–based advertisements 82 (28.6) 75 (20.9) 157 (24.3) 0.024
National medical studies to prove their efficacy 188 (65.5) 199 (55.4) 387 (59.9) 0.009
National medical studies to prove their safety 173 (60.3) 195 (54.3) 368 (57.0) 0.128

Most Influencing Social Media Tools to Encourage Vaccination

Online awareness posters 87 (30.3) 100 (27.9) 187 (28.9) 0.494
Influencers sharing their pictures while taking the vaccine 109 (38.0) 137 (38.2) 246 (38.1) 0.962
Short scientific videos 191 (66.6) 199 (55.4) 390 (60.4) 0.004
Short comedy videos 52 (18.1) 68 (18.9) 120 (18.6) 0.789
Sharing written information and posts using unified hashtags 46 (16.0) 59 (16.4) 105 (16.3) 0.889
Sharing pictures using unified hashtags 39 (13.6) 49 (13.6) 88 (13.6) 0.982
Competitions to raise awareness 36 (12.5) 44 (12.3) 80 (12.4) 0.912
Sponsored advertisements by non–governmental

organizations 51 (17.8) 64 (17.8) 115 (17.8) 0.985

Rate how much you trust the safety of these vaccines 5.2 ± 2.6 4.1 ± 2.7 4.6 ± 2.7 <0.001
Rate how much you trust the efficacy of these vaccines 5.6 ± 2.7 4.1 ± 2.8 4.8 ± 2.8 <0.001
Rate how much you trust the efficacy against mutated

SARS–CoV–2 4.5 ± 2.5 3.5 ± 2.5 3.9 ± 2.5 <0.001

Rating of the extent of social media effect on the decision to
get a vaccine 7.9 ± 2.4 7.6 ± 2.6 7.7 ± 2.5 0.135

Rating of the effect of medical personnel advice on the
decision to get a vaccine 7.1 ± 2.2 6.8 ± 2.5 6.9 ± 2.4 0.331

Rating of the effect of teachers, professors and employers’
advices on the decision to get a vaccine 6.3 ± 2.3 5.9 ± 2.7 6.1 ± 2.5 0.032

Values are represented as number (percent) and mean ± standard deviation.

Table 5. Univariable and multivariable regression analysis of factors affecting the willingness to take COVID-19 vaccine
once available.

Variable
Univariable Multivariable

OR 95% CI p-Value OR 95% CI p-Value

Age 1 0.99–1.02 0.904 - - -

Gender

Male 2.67 1.86–3.83 <0.001 1.02 0.56–1.85 0.949
Female 0.375 0.26–0.54 <0.001 0.98 0.54–1.78 0.949

Marital Status ** 0.019 0.175

Married 0.55 0.37–0.80 0.002 0.47 0.24–0.92 0.028
Divorced 0.53 0.14–1.96 0.338 0.97 0.13–7.36 0.975
Widowed 0.79 0.14–4.34 0.783 0.53 0.03–9.28 0.663
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Table 5. Cont.

Variable
Univariable Multivariable

OR 95% CI p-Value OR 95% CI p-Value

Field of Work

Medical field 2.4 1.73–3.34 <0.001 1.35 0.81–2.26 0.251
Non–medical field 0.417 0.30–0.58 <0.001 0.74 0.44–1.24 0.251

Area of Residence

Urban 1.15 0.75–1.75 0.527 - - -
Rural 0.527 0.57–1.33 0.527 - - -

Income 1 1.00–1.00 0.419 - - -
Previous history of COVID-19 infection 0.69 0.46–1.05 0.083 - - -
Previous COVID-19 infection among
family/friends 1.14 0.80–1.62 0.483 - - -

Lost someone due to COVID–19 1.36 0.97–1.91 0.076 - - -
Concerned regarding getting COVID-19 in
the future 1.54 1.11–2.14 0.009 1.82 1.10–3.02 0.02

Rate how much you trust the safety of these
vaccines 2.61 2.24–3.03 <0.001 2.1 1.72–2.56 <0.001

Rate how much you trust the efficacy of these
vaccines 2.1 1.87–2.36 <0.001 1.34 1.10–1.64 0.003

Rate how much you trust the efficacy against
mutated SARS–CoV–2 1.91 1.73–2.12 <0.001 1.03 0.86–1.23 0.746

Rating of the effect of medical personnel
advice on the decision to get a vaccine 1.23 1.14–1.33 <0.001 0.83 0.70–0.98 0.026

Rating of the effect of teachers, professors
and employers’ advices on the decision to get
a vaccine

1.31 1.22–1.41 <0.001 1.05 0.91–1.21 0.526

Rating of the extent of social media effect on
the decision to get a vaccine 1.33 1.22–1.45 <0.001 1.21 1.04–1.41 0.012

OR: odds ratio; 95% CI: 95% confidence interval. **: We used the marital status “single” as reference standard for all comparisons.

4. Discussion

Vaccines, when available, will likely be our best tool to counter the COVID-19 pan-
demic. Herd-immunity is one of the earliest ideas to come across at the beginning of the
pandemic, but many studies showed that immunity acquisition from previous infection
with COVID-19 is transient, and relatively inferior to immunity acquired through vacci-
nation [21–23]. In our study the results showed no significant difference in willingness to
take the vaccine in patients who were previously infected with COVID-19 when compared
to those who were not.

Previous studies assessing attitudes towards vaccines revealed huge regional vari-
ability in perceiving safety and effectiveness of marketed vaccines [24]. Interestingly,
higher-income countries were the least certain regarding vaccine safety. Significant vari-
ability was noted on agreeing to vaccine safety between Northern America (72%), western
Europe (59%) and eastern Europe (from 32% in Ukraine to 77% in Slovakia). However,
majority of people in lower-income countries agreed on vaccination safety, with the highest
proportions in South Asia (95%) and in Eastern Africa (92%) [25]. The assessment of these
patterns can be invaluable in countering vaccine hesitancy.

Upon comparing people in medical and non-medical working fields, no significant
difference was found regarding concern of getting COVID-19. Ideally, all healthcare
workers should be worried about getting the infection as COVID-19 has been associated
with increased mortality in these people [26]. Although there are other studies that showed
no difference in terms of worrying [27], a previous study held in Jordan on frontline doctors
dealing with COVID-19 related their concerns to lack of proper protective equipment [28].

Information resources about COVID-19 vaccines are many, including scientific jour-
nals, internet pages (blogs, news, and social media), friends, traditional media (television
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and radio), lessons on COVID-19 (whether video lessons or conference meetings), medical
staff, and family members [29]. Scientific articles are labelled as the best source of informa-
tion for medical and non-medical workers. In this study, there was a significant difference
in reaching scientific articles between medical (47.7%) and nonmedical personnel (31.2%).
Since COVID-19 is a relatively new pandemic and evidences with high level of confidence
are being published only recently, one can expect the reluctance in reaching scientific
articles as definite source of truth at the early stages of the pandemic. Nevertheless, the
low percentage of reaching scientific articles among healthcare workers is worrying, as
depression, anxiety, and distress are more likely to occur among healthcare workers if they
were not exposed to the rightful information on COVID-19 [30].

Regarding safety of the vaccine, the belief that the vaccine is safe was higher among
medical personnel (56.8%). This can be partially attributed to higher reach of scientific
articles among medical personnel compared to non-medical ones. As a percentage, 56.8%
is a relatively low percentage compared to other studies [31], but it points to the huge
role other sources of information may play in the Jordanian community. 45.6% of medical
field workers are planning to take the vaccine when available, compared to 26.2% of non-
medical workers. The reported percentages among medical personnel worldwide ranged
from 27.7% to 63% [32,33]. For non-medical group, only 50% of people in USA reported
willingness to take the vaccine once available, while in France the percentage reached
74% [34]. Both medical and non-medical people showed readiness to encourage other
people to take the vaccine with similar percentages. On the other hand, 13.1% considered
themselves antivaxxers. Objections to vaccination can turn to strong attitudes if they are
based on a religious background, associated with infringement of personal liberty, or being
backed by suspicion of scientific articles [35].

The biggest challenge facing the employment of a vaccination strategy in any commu-
nity is rumors [36]. In this study, the rumor that was believed the most was that the vaccines
are not safe. There are many elements standing behind this rumor, most notably is the fake
news spread over social media, described by the WHO (World Health Organization) as
‘infodemic’—indicating that the fake news spreads faster than the virus itself! [37]. Rumors
on social media intermingles disinformation and misinformation about the COVID-19
vaccine, and even though many social media companies are employing strategies to fight
these rumors, the spread is inevitable [38,39]. 46% of United Kingdom population and 48%
in the united states reported exposure to rumors about COVID-19 and vaccines [40,41].
One of the most reported rumors among antivaxxers is that the virus is either manmade or
produced by powerful organizations, and many people reported to believe in that in the
United Kingdom and United States [40,42,43].

Regarding vaccination campaigns, the study found that the most effective method
to encourage people to take the vaccine is short scientific videos spread on social media.
Although one can argue with the definition of ‘scientific videos’, many experts around the
world provide scientific knowledge through these platforms. The problem from vaccination
perspective is that many of the social media published materials are claimed to be scientific,
and till date, no efficient governmental or service provider strategies were able to validate
this behavior [44,45].

Additionally, among the factors independently associated with the willingness to
take COVID-19 vaccine are the rating of medical personnel advice on the decision to get
a vaccine (OR = 0.83) and the rating of the extent of social media effect on the decision
to get a vaccine (OR = 1.21). On a study targeting US adults’ attitudes towards COVID-
19 vaccine, factors that were independently associated with hesitancy included younger
age, lower educational level, and not having received the influenza vaccine in the prior
year [46]. Another study implicated that perceived severity and fear of COVID-19 was
associated with vaccine acceptance, while negative attitude towards general vaccination
was associated with low vaccine acceptance [47].

During the data collection period of this study, the number of daily new cases in
Jordan rose from 730 cases on 22 January 2021 to 4594 cases on 28 February 2021, after
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which the number of new cases continued to rise till it reached a peak of 9535 new cases on
March 17th [11]. These dynamic changes in the numbers of new cases and their burden on
the healthcare system and the society may influence the concern of the included persons of
contracting COVID-19 and may eventually impact the vaccination acceptance rate.

Based on our results, we recommend that legal action should be taken by the govern-
ment and the public security directorate in order to stop the spread of social media rumors
and fake news about COVID-19 vaccines. Moreover, we encourage adequate funding for
national medical studies to prove the safety and efficacy of these vaccines. Social media
awareness campaigns are also encouraged, as social media was shown to have significant
influence on the willingness to vaccinate against COVID-19.

The main limitation of this study is that it did not investigate the awareness among
individuals who does not use social media. Even though that recent estimates showed
that most Jordanian adults own their own mobile phones [48], Those who do not use
social media and depend on other sources for information should be considered in future
studies. Moreover, the sample included in this study is not representative of the whole
Jordanian population, for which future studies in which the distribution of occupation, age
and, gender of the included sample should be similar to that of the country’s population.
Furthermore, this study was conducted on individuals who have not taken the vaccine
yet, and does not have any family member who has been administered the vaccine yet.
Although this was considered a strength of this study by studying the influence of social
media alone, the increasing numbers of vaccinated citizens in Jordan necessitates the need
for investigating the influence of the feedback of family members, peers, and colleagues on
the willingness to vaccinate for COVID-19.

5. Conclusions

In conclusion, COVID-19 vaccines are considered the most promising intervention
to control the spread of this pandemic. Vaccine hesitancy is a global challenge, and one
of the main factors associated with it is the spread of misinformation on social media. In
this study, we demonstrated that 35% of the studied population were planning to take
the vaccine once available. The trust of the population in the safety and efficacy of these
vaccines were positively associated with the willingness to vaccinate. Moreover, medical
personnel and social media play a crucial role in increasing the inclination of the society
towards vaccination. This imposes a huge responsibility on those sectors in providing the
community with updated and evidence-based information about COVID-19 vaccines from
trusted sources, in order to correct the previously spread misinformation and raise the
population awareness regarding the importance of these vaccines as an efficient medical
countermeasure.
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