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Hesitancy toward the COVID-19 vaccine is a worldwide issue. Several interventions should be implemented to
enhance the uptake of the vaccine, including brochures, lectures, and workshops. Therefore, the aim of this study was
to investigate the effect of clinical pharmacist-led education on counteracting hesitancy toward the COVID-19 vaccine
and thus on the willingness to take it by pharmacy students in Jordan. This study is a pre-post interventional study
that was conducted during April 2021. During the study period, a convenient sample of the students was invited to
participate in this study via an announcement that had been distributed through social media to register in the workshop.
Pre and post educational surveys were sent to students by a link on WhatsApp. The intervention was constituted of
90 minutes by the Zoom® videoconferencing application. A total of 100 students answered the questionnaire. There
was a significant improvement in the students” knowledge score that increased from 11 pre-workshop to 12 post-
workshop (p value <0.001). Also, the students’ perception of the COVID-19 vaccine increased significantly following
the intervention for most statements. Students’ willingness to take the COVID-19 vaccine if it is available improved
significantly from pre-intervention (68%) to post-intervention (95%) (p < 0.001). In addition, their acceptance of the
vaccine increased from 78% to 97% following the workshop. Clinical pharmacist-led education had a positive effect
on counteracting vaccine hesitancy and increasing COVID-19 vaccine acceptance by pharmacy students and students’
knowledge and perception of the vaccine.

INTRODUCTION

The World Health Organization considered the concept

inoculation of the population against highly infectious diseases
(Sallam, 2021; Soleimanpour and Yaghoubi, 2021).

of “vaccine hesitancy” as “one of the top-ten threats to global
health” (Godlee, 2019). The utility of vaccine campaigns to
prevent COVID-19 is not merely dependent on vaccine efficacy
and safety. The acceptance of the vaccine among the people and
healthcare workers appears to have a critical role in the successful
control of the pandemic. Vaccine hesitancy is still a barrier to full
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There are many reasons people may refuse COVID-19
vaccines. These reasons include apprehension regarding the rapid
global development of COVID-19 vaccines, which raises concerns
about their safety, that is, thinking a vaccine which is produced in
a short period is too dangerous (Wibawa, 2021). Others consider
that the nature of COVID-19 is harmless so there is no need to use
the vaccine. These are in addition to doubts about the efficacy of
the vaccine, the belief to be already immunized, and mistrust of
healthcare especially among minorities and those with lower levels
of knowledge (Dror et al., 2020; Khubchandani ez al., 2021; Kimura
et al.,2007; Robertson et al., 2021; Troiano and Nardi, 2021).

As a consequence, interventional educational campaigns
targeted toward populations at risk of vaccine hesitancy are urgently
needed to avoid low inoculation rates and combat misinformation
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So as to increase vaccination rates. Also, because the vaccine
agreement remains inconsistent and variable, widespread public
educational campaigns will be required for successful inoculation
against COVID-19 regarding vaccine efficacy and safety (Dror
et al., 2020; Harrison and Wu, 2020). Policy and educational-level
interventions that are evidence based must be implemented to
address vaccine hesitancy and encourage COVID-19 immunization
programs. The rates of willingness to be vaccinated might change
now assuming the accessibility of the vaccines and their long-term
effects will increase the uptake of COVID-19 vaccines (Barello
et al., 2020; Khubchandani et al., 2021).

Pharmacists, as healthcare providers, must act to
inform, educate, and intervene to increase COVID-19 vaccine
acceptance rates in the entire population (Petrelli et al., 2019).
While the decision to receive the vaccination is a patient’s choice,
pharmacists have the main responsibility of educating patients
so that they can make informed choices, carefully weighing the
benefits versus risks of vaccination (Lisenby ez al., 2021). Students
are a good target for educational campaigns as they are open to
changing their habits. Educational interventions are the preferred
strategy to improve students’ attitude, adherence, and knowledge
about vaccinations, and this is demonstrated by a lot of evidence
(Afonso et al., 2014; Babcock et al., 2010; Marotta et al., 2017).

Pharmacy students should be taught about vaccination
and how to give the vaccines in order to administer them to children
and adults in community pharmacies and to improve workforce
capability when they become future healthcare providers. They
should be more actively involved in counteracting vaccine
hesitancy, as immunization programs are only successful when
there are high rates of coverage and acceptance. Thus, the aim of
this study is to evaluate the impact of an educational workshop
on counteracting hesitancy toward the COVID-19 vaccine among
pharmacy students in Jordan.

METHODS

Study design and participants

This study is a pre-post interventional study that was
conducted during April 2021. During the study period, a convenient
sample of pharmacy students was invited to participate in this study.
The inclusion criteria were third- to sixth-year pharmacy students.
Students were invited via an announcement that had been distributed
through various social media platforms to register in the educational
workshop, namely, via pharmacy students’ Facebook group, which
was created to ease communication amongst the students themselves
and with their academic teachers. A WhatsApp group was created
for the purpose of the study research, and then a link was sent to
participants via Facebook in order to enable them to join this group
automatically upon clicking on the link. An ethical approval form
was obtained from the International Review Board at the Deanship
of Academic Research at The University of Jordan (Reference No.
69/2021). The study was conducted following the ethical standards
outlined in the World Medical Association Declaration of Helsinki
guideline (WMA 2014). Electronic consents were obtained from all
students, and they were informed that their participation would be
voluntary. Students’ data were kept confidential. No compensation
was offered to participate in the study.

Sample size calculations

Sample size was calculated after consideration of a
predetermined level of significance (o) of 0.05, power, and power

(1-p) of 80%, which indicated the probability of detecting true
relationships among variables. Sample size was calculated using
G.Power 3.1%. The total sample size that was required for the
study was 200 students (Vyas ez al., 2018). A 20% overrecruitment
to allow for any dropouts was done.

Study tool

The study survey was developed following an extensive
literature review (Abu-Farha et al., 2021; Biasio et al., 2021;
Dybsand et al., 2019). Thereafter, the authors added some changes
and additional questions to properly assess the objectives above. A
test survey was sent to other experts in the field to assess questions
prior to sending the survey to participants. A study questionnaire
was designed to collect the following information: 1) demographics
(age, gender, current city of residence, name of the university,
academic year, and GPA); 2) students’ experience with COVID-19
infection; 3) students’ willingness to take the COVID-19 vaccine;
4) students’ perceptions of COVID-19 vaccines, and 5) students’
knowledge about COVID-19 vaccines.

Educational workshop material

The educational session included information about
COVID-19 vaccines such as what the COVID-19 vaccines are,
how they work, types and examples of them, their safety, their
side effects, and what the consequence of taking the vaccine is,
for whom COVID-19 vaccines are contraindicated, what the
process of creating and approving a new COVID-19 vaccine is,
and what the reasons for quick development of the vaccines are
and discussion about COVID-19: what it is, signs and symptoms
of this disease, severity of COVID-19, and how to manage it.

Educational workshop and data collection

Before the educational workshop, the online survey was
created using Google Forms®, and then, it was sent to students
by WhatsApp to assess their experience, knowledge, perception,
willingness, and hesitancy toward COVID-19 vaccines and the
associated reasons. As of April 9, 2021, the educational workshop
about COVID-19 vaccines was conducted where information
was provided about vaccines’ mechanism of action, constituents,
efficacy and safety, side effects, contraindication, and types of
vaccines that are available in Jordan. The session lasted for 90
minutes, and due to the pandemic restrictions, it was delivered to the
students by the Zoom videoconferencing application (Zoom Video
Communications Inc., 2016). After the education session, students’
willingness, knowledge, and perception of COVID-19 vaccines
were revaluated as well as an appraisal of the education they had
received on vaccinations, in addition to questions about their
satisfaction with the workshop. Each survey took 5—10 minutes to
answer by the students.

Statistical analysis

Data were analyzed using the Statistical Package for
Social Sciences (SPSS) version 25 (SPSS Inc., Chicago, IL). The
descriptive analysis was done using the median and interquartile
range (IQR) for continuous variables and frequency (percentage)
for categorical variables. To ascertain whether the educational
workshop had an impact on students’ knowledge, awareness, and
willingness to take the COVID-19 vaccine, the McNemar test was
performed. p values of < 0.05 were considered to be statistically
significant.



Al-Turk et al. / Journal of Applied Pharmaceutical Science 12 (08); 2022: 095-101 097

RESULTS

Demographic characteristics of the study sample

Out of 150 recruited participants, 100 students completed
both surveys (completion rate 66.7%). The baseline demographic
characteristics of the study participants are summarized in Table 1.
The mean age of the participants was 22 years (IQR = 2.0), with
the majority being female (n = 81, 81%), affiliated with private
universities (n = 84, 84%), and residing in Amman (n =73, 73%).
Around half of the students did not have medical insurance (n =
55, 55%). Lastly, most of the participants (n = 65, 65%) had not
received the seasonal influenza vaccine previously.

Students’ experience with COVID-19

As depicted in Table 2, around one-third of the
students (n = 34, 34%) revealed that they had been infected with
COVID-19, with only 16 students of them (47.1%) reporting
to be completely committed to quarantine during their period
of infection. The majority of infected students (n = 33, 97.1%)
reported that they had informed their relatives and friends when
they got infected with COVID-19. The median score of their fear
of COVID-19 when they knew that they got infected or suspected
to have the infection was 6 out of 10 (IQR = 2). Moreover, most
of the students (n = 92, 92%) reported knowing someone infected
with COVID-19, and half of them (n = 50, 50%) knew someone
who died of COVID-19.

Table 1. Baseline demographic characteristics of the study
participants (n = 100).

Parameter Median (IQR) n (%)

Type of university

Public 16 (16.0)

Private 84 (84.0)
Age (years) 22.0 (2.0)
Gender
. Male 19 (19.0)
. Female 81 (81.0)
Current city of residence

Amman 73 (73.0)
. Other 27 (27.0)
Academic Year

Third 26 (26.0)

Forth 34 (34.0)
. Fifth 39(39.0)

Sixth 1(1.0)
Insurance status
. Yes 55 (55.0)
. No 45 (45.0)
Did you have ever the seasonal
influenza vaccine? 65 (65.0)

No 35 (35.0)
. Yes

IQR: Interquartile range.

Impact of the education workshop on improving students’
willingness to take COVID-19 vaccine

Figure 1 shows the impact of the educational workshop
on improving students’ willingness to take the COVID-19 vaccine.
Following the workshop, the proportion of study participants
who were willing to take the COVID-19 vaccine if it is available
significantly increased from 68% (n = 68) to 95% (n = 95), p <
0.001. In addition, the percentage of students who were willing
to take the COVID-19 vaccine if it is recommended by their
universities significantly increased from 78% (n = 78) to 97%
(n=97), p<0.001.

Impact of the education workshop on improving students’
knowledge about COVID-19 vaccines

All the participating students answered 15 questions
regarding COVID-19 vaccines before and after the workshop,
and the results are presented in Table 3. After the educational
workshop, an improvement in students’ knowledge was noted
clearly. In comparison to 78% of the respondent (n = 78) that knew
the most common side effect of the COVID-19 vaccine is fever,
this percentage improved significantly to 90% (n = 90) after the
workshop (p value = 0.004). Moreover, 78% of the students (n =
78) knew that the COVID-19 vaccine is given via the intramuscular
route of administration, compared to 92% (n = 92) following the
workshop (p value = 0.004). In addition, 59% of the respondents
(n = 59) realized that there was no effective medicine available
for treating COVID-19; this percentage significantly improved
after the workshop (n = 71, 71%) (p value = 0.029). Before the
workshop, 40% of the students (n = 40) knew that AstraZeneca is
an example of a viral vector vaccine, and this percentage improved
significantly to 55% (n = 55) after the workshop (p value = 0.032).
Finally, participants showed an enhancement in their awareness
that the COVID-19 vaccine is not safe for children, where the
percentage improved from 60% (n = 60) before the workshop to
77% (n = 77) following the workshop (p value = 0.006). For the
overall knowledge score (out of 15), the overall median knowledge
score was improved from 11 (IQR = 3) pre-workshop to a median
of 12 (IQR = 3.75) post-workshop (p value < 0.001).

Impact of the workshop on improving students’ perception
towards COVID-19 vaccines

Around half of the respondents showed a positive
perception of the vaccines before and after intervention with
significant changes in their responses after the intervention
(Table 4, p value < 0.05). Among the study participants, 76% (n =
76) of them agreed and strongly agreed that the COVID-19 vaccine
is a safe and reliable way to stop the spread of the pandemic, which
increased to 98% (n = 98) after the workshop (p value < 0.001).
Moreover, 73% of the participants (n = 73) believed that they are
responsible for advocating the benefit of vaccines and educating
the public on the diseases, and this percentage increased to 90%
(n = 90) after the workshop (p value < 0.001). On the other hand,
pre-workshop, 45% of the study sample thought that COVID-19
vaccines were developed in a very short period of time so they
might be associated with serious side effects, which declined to
29% (n = 29) after the workshop (p value = 0.020).

Students’ satisfaction with the training workshop

All participants responded to eight statements with the
aim of evaluating their satisfaction with the training workshop
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Table 2. Students’ experience about COVID-19 (n = 100).

Questions Median (IQR) n (%)
Have you ever been infected with COVID-19?
. Yes 34 (34.0)
«  No 66 (66.0)
How anxious did you feel when you learned of your infection or suspected that you had the new corona virus® 6.0 (2.0)
What was the extent of your commitment to self- quarantine during your period of infection?*
. Completely Uncommitted 2(5.9)
. Partially Committed 16 (47.1)
. Completely Committed 16 (47.1)
Did you tell your relatives or friends when you get infected with COVID-19?¢
. Yes 33 (97.1)
. No 1(2.9)
Do you know someone close to you who was infected with COVID-19?
. Yes 92 (92.0)
. No 8(8.0)
Do you know someone close to you died with COVID-19?
. Yes 50 (50.0)
. No 50 (50.0)
“Those questions were only answered by students who got infected with COVID-19 (n = 34).
95.0% 97.0%
100.0% £ <0.001 78.0% p<0.001
20.0% 68.0% ' ‘
80.0% \
70.0%
60.0%
E‘J 50.0% 32.0%
5 400% | 22.0%
E 30.0% —
20.0% ) 3.0%
0.0%
Acceptors Hesitants/Rejecters Acceptors Hesitants/Rejecters

Are you willing to take COVID-19 vaccine if

available?

Are you willing to take COVID-19 vaccine if
university recommends it?

Figure 1. Impact of educational workshop on improving students’ willingness to take COVID-19 vaccine (n= 100). p values were

calculated using the McNemar test.

(Table 5). The majority of the students (n = 96, 96%) agreed that
the workshop helped them learn and helped them understand the
vaccine development process and to understand the importance
of immunization. The respondents strongly agreed/agreed that the
educational workshop would help them practice what they learned
at their practice sites (n = 94, 94%).

DISCUSSION

Managing vaccine hesitancy is complex, and there is no
single intervention that can address this issue entirely, especially
in the context of COVID-19 where evidence for effective
strategies to address it is currently limited (Razai et al., 2021).

One of these strategies is educating people to increase vaccination
uptake by using different educational methods (e.g., workshops
and brochures). This study assessed the benefits of utilizing an
educational workshop in increasing the acceptance of COVID-19
vaccines and counteracting vaccine hesitancy in pharmacy
students. In addition, it examined the impact of this workshop on
the knowledge of the perception of these vaccines. As far as our
knowledge goes, this study was the first study that evaluated these
aspects through using an educational workshop.

Our study showed a significant improvement in pharmacy
students’ knowledge of COVID-19 vaccines after the educational
workshop (p value < 0.001). Krawczyk et al. (2012) had similar
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Table 3. Students’ knowledge about COVID-19 vaccine (rn = 100).

099

Correctly answered

Correctly answered

#
Statement pre-workshop post-workshop p value
n (%) n (%)
The COVID-19 vaccine is safe for pregnant women* 73 (73) 59 (59) 0.029*
The COVID-19 vaccine is safe for children® 60 (60) 77 (77) 0.006*
The COVID-19 vaccine is safe for allergic people® 76 (76) 81 (81) 0.405
The COVID-19 vaccine is safe for breastfeeding women®* 70 (70) 60 (60) 0.121
The COVID-19 vaccine is safe for people who are above 60 year® 84 (84) 93 (93) 0.049*
The most common side effect from COVID-19 vaccine is fever® 78 (78) 90 (90) 0.004*
The most common side effect from COVID-19 vaccine is general weakness® 77 (77) 88 (88) 0.027*
The most common side effect from COVID-19 vaccine is headache® 77 (77) 88 (88) 0.019*
The most common side effect from COVID-19 vaccine is chills® 39 (39) 59 (59) <0.001*
The most common side effect from COVID-19 vaccine is injection site pain® 71 (71) 85 (85) 0.003*
The number of doses of COVID-19 vaccine required to give the best protection is two® 82 (82) 93 (93) 0.007*
The route of administration of COVID-19 vaccine is intramuscularly® 78 (78) 92 (92) 0.004*
AstraZeneca is an example of viral vector vaccine® 40 (40) 55(55) 0.032*
There is an effective medicine available for treating COVID-19* 59 (59) 71 (71) 0.029*
Currently there is no vaccine to protect against COVID-19* 70 (70) 77 (77) 0.311
Knowledge score [median (IQR)] 11.0 (3.0) 12.0 (3.75) <0.001$
“False.
"True.
“Using the McNemar test.
*Significant at the 0.05 significance level.
SUsing the Wilcoxon signed-rank test.
IQR: interquartile range.
Table 4. Students’ perception toward COVID-19 vaccine (7 = 100).
Strongly agreed/ Strongly agreed/
Statement agreed pre-workshop agreed post-workshop p value*
N (%) N (%)
COVIDTI9 vaccines are a safe and reliable way to help stop the spread of the COVID-19 76 (76) 98 (98) <0.001*
pandemic
Getting the COVID-19 vaccine will be important for the health of others in my community 82(82) 99 (99) <0.001*
COVID-19 vaccine is unnecessary if we followed the social distancing measures and wear 19(19) 19(19) 1.00
masks
CQVID-I? vaccines were developed in a very short period; thus they might be associated 45 (45) 29 (29) 0.020%
with a serious side effects
Protectllve beneﬁts obtained from vaccinating outweigh the risks that may occur as a result 59 (59) 76 (76) 0.008*
of vaccinating.
COVID-19 vaccines should NOT be given to patients with chronic diseases 22 (22) 13 (13) 0.049*
COYID-19 vaccines should be given ONLY to high risk population such as healthcare 24 (24) 16 (16) 0.096
providers, and elderly
There is no need to vaccinate because natural immunity exists 9(9) 9(9) 1.00
As a future healthcare practitioner, I believe that I am responsible for advocating the benefit «
of vaccines and educating the public on the diseases they prevent. 73(73) 90(90) <0.001
As a future healthcare practitioner, I believe that my strong recommendation for a 67 (67) 87 (87) <0.001*

vaccination will impact the public’s decision on whether or not to vaccinate.

# Calculated using McNemar test, *significant at < 0.05
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Table 5. Students’ satisfaction with the training workshop (z = 100).

Strongly agreed/agreed

Statement

N (%)
The online workshop helped me to learn 96 (96)
Trainers showed an interest in my needs during this workshop 90 (90)
The PowerPoint lectures were easy to follow and understand 94 (94)
The workshop made me understand the vaccine development process 96 (96)
The workshop made me understand the importance of vaccination 96 (96)
The educational workshop will allow me to practice what I had learned in my daily practice at my practice site 94 (94)

findings to ours, but the educational intervention was about the
human papillomavirus (HPV) vaccine. They reported significantly
higher knowledge in the intervention group compared to the control
group following the education session (P value < 0.05) (Krawczyk
et al., 2012). Moreover, Awadh e al. (2014) studied the effect
of educational intervention that is prepared by experts from the
school of pharmacy in Malaysia on improving parents’ knowledge
of childhood immunization (infant vaccine schedule). The result
showed that parents’ knowledge increased significantly after the
intervention compared to the baseline result (»p value < 0.001)
(Awadh et al., 2014). Sitaresmi et al. (2020) also evaluated the
effect of structured educational intervention on improving parents’
knowledge and awareness of the human papillomavirus vaccination.
They revealed that parents’ knowledge and awareness significantly
improved following the intervention (Sitaresmi et al., 2020).
However, the effect of the educational program of this current study
showed some negative effects on students’ knowledge of the safety
of COVID-19 vaccines on pregnant women and breastfeeding
women (P values 0.029 and 0.121), respectively. This could be a
result of the absence of clear evidence of the safety of the vaccine in
these situations at the time of giving the lecture, which could have
been misinterpreted by the students as a lack of efficacy/safety.

On the other hand, our findings showed strong improvement
in the participants’ perception of COVID-19 vaccines after the
educational session, indicating that this educational workshop was very
useful and efficient in combating negative attitudes toward the various
COVID-19 vaccines. Numerous previous studies elucidated the
improvement in participants’ perception after conducting educational
intervention (Blanchard ez al., 2019; Sitaresmi et al., 2020). A similar
finding was reported in a Canadian study which evaluated the effect
of an interactive education session on the perceptions toward polio,
measles, rubella, and pertussis vaccines. They reported that students’
perception of vaccines’ safety improved significantly after delivering
the education session (Blanchard et /., 2019). Moreover, our results
are similar to that observed by Sitaresm et al. (2017), which evaluated
the effect of structured educational intervention on various aspects
including the perception of the HPV vaccine. The study showed that
there was a significant improvement in parents’ perception of the
HPV vaccine (Sitaresmi ef al., 2020) Findings of our study were also
consistent with Madlon-Kay and Smith (2020), which evaluated the
effect of an educational session on medical interpreters’ perception
about childhood vaccines, it concluded that interpreters were less
likely to perceive those vaccines causes autism (p-value = 0.020)
but they were significantly more likely to perceive that children get
too many vaccines after the presentation that is provided by authors
themselves (Madlon-Kay and Smith, 2020).

Regarding the willingness to take COVID-19 vaccines,
our results showed that the educational intervention significantly
raised students’ willingness to get the vaccine (p value < 0.001)
and thus had decreased vaccine hesitancy or refusal. Similar studies
have been conducted with comparable results but with other types
of vaccines. Gowda ez al. (2011) studied the effect of individually
tailored education for the measles, mumps, and rubella (MMR)
vaccine provided to hesitant parents of children less than six years
old on MMR uptake vaccination intention. The main findings of
this study showed that parents who received tailored education had
better positive vaccination intention than those who did not get the
educational information (58% vs. 46%, respectively), and parents
in the intervention group had a greater magnitude of change in
vaccination intention than participants in the control group (Gowda
et al., 2013). Butteri et al. (2010) also reported that the healthcare
worker (HCW) acceptance rate of the influenza vaccine increased
from 65% to 73% after an education program which was provided by
registered nurses and medical doctors for 15 min (Butteri ef a/., 2010).

Although our study is the first of its kind, it has some
limitations, where there was no long-term follow-up period after the
workshop to reassess the knowledge, perception, and willingness to
take COVID-19 vaccines due to recruitment difficulties. Regarding
the sample size, we acknowledge this limitation, but this is an
inherent limitation of studies that involve educational workshops;
recruiting students and maintaining their interest was very difficult,
especially the fact it was offered online during COVID-19
quarantine restrictions. However, it involved students from different
universities in Jordan. The significance of this study is that it was the
first and only intervention study to evaluate the effect of pharmacist-
led education on the rate of vaccine acceptance at that time of the
pandemic when rejection rates were high in the region.

Therefore, this study highlights the importance of
incorporating topics about vaccines in the curricula of pharmacy
programs in Jordanian universities, so as to increase their
knowledge and enhance their attitudes toward relevant topics.

CONCLUSION

An educational workshop about the COVID-19 vaccine
significantly improved students’ knowledge, perception, and
willingness to take the vaccine by pharmacy students. Pharmacy
students as future healthcare providers can play an essential role
in counteracting vaccine hesitancy and increasing COVID-19
vaccine acceptance. Performing similar studies with a larger
sample size, longer follow-up, and more sessions of education to
assess the effect of educational workshops on the willingness of
COVID-19 vaccine uptake is therefore recommended.



Al-Turk et al. / Journal of Applied Pharmaceutical Science 12 (08); 2022: 095-101 101

ACKNOWLEDGMENTS

The authors would like to thank all the pharmacy
students who participated in this workshop.

CONFLICTS OF INTEREST
The authors declare that they have no conflicts of interest.

AUTHOR CONTRIBUTIONS

All authors made substantial contributions to conception
and design, acquisition of data, or analysis and interpretation of
data; took part in drafting the article or revising it critically for
important intellectual content; agreed to submit to the current
journal; gave final approval of the version to be published; and
agree to be accountable for all aspects of the work. All the authors
are eligible to be an author as per the international committee of
medical journal editors (ICMJE) requirements/guidelines.

FUNDING
There is no funding to report.

ETHICAL APPROVALS
The ethical approval was obtained from the Institutional

Review Board at the Deanship of Academic Research at The
University of Jordan (Reference No. 69/2021).

DATA AVAILABILITY

All data generated and analyzed are included within this
research article.

PUBLISHER’S NOTE

This journal remains neutral with regard to jurisdictional
claims in published institutional affiliation.

REFERENCES

Abu-Farha R, Mukattash T, Itani R, Karout S, Khojah HMJ,
Abed Al-Mahmood A, Alzoubi KH. Willingness of Middle Eastern public
to receive COVID-19 vaccines. Saudi Pharm J, 2021; 29(7):734-9.

Afonso N, Kavanagh M, Swanberg S. Improvement in attitudes
toward influenza vaccination in medical students following an integrated
curricular intervention. Vaccine, 2014; 32:502—6.

Awadh Al, Hassali MA, Al-Lela OQ, Bux SH, Elkalmi RM, Hadi
H. Does an educational intervention improve parents’ knowledge about
immunization? Experience from Malaysia. BMC Pediatr, 2014; 14:254.

Babcock HM, Gemeinhart N, Jones M, Dunagan WC, Woeltje
KF. Mandatory influenza vaccination of health care workers: translating
policy to practice. Clin Infect Dis, 2010; 50:459—64.

Barello S, Nania T, Dellafiore F, Graffigna G, Caruso R. ‘Vaccine
hesitancy’ among university students in Italy during the COVID-19
pandemic. Eur J Epidemiol, 2020; 35:781-3.

Biasio LR, Bonaccorsi G, Lorini C, Pecorelli S. Assessing
COVID-19 vaccine literacy: a preliminary online survey. Hum Vaccine
Immunother, 2021; 17:1304—12.

Blanchard J-1, Johnson C, McIntyre M, Crowcroft NS, McLellan
A. A pre and post intervention study measuring the effect of interactive
education on adolescent perceptions of vaccines, vaccine safety and disease
risk. J Public Health, 2019; 42:€272-7.

Butteri MJ, Radu C, Huq F, Wiglesworth A, Durso SC, Bellantoni
M. Flu in 15: a novel 15-minute education program to promote acceptance
of the influenza vaccine among health care workers. ] Am Med Dir Assoc,
2010; 11:523-7.

Dybsand LL, Hall KJ, Carson PJ. Immunization attitudes, opinions,
and knowledge of healthcare professional students at two Midwestern
universities in the United States. BMC Med Educ, 2019; 19:242-2.

Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M,
Zigron A, Srouji S, Sela E. Vaccine hesitancy: the next challenge in the
fight against COVID-19. Eur J Epidemiol, 2020; 35:775-9.

Harrison EA, Wu JW. Vaccine confidence in the time of
COVID-19. Eur J Epidemiol, 2020; 35:325-30.

Godlee F. What should we do about vaccine hesitancy? BMJ,
2019; 365:14044.

Gowda C, Schaffer SE, Kopec K, Markel A, Dempsey AF. A pilot
study on the effects of individually tailored education for MMR vaccine-
hesitant parents on MMR vaccination intention. Hum Vaccin Immunother,
2013; 9:437-45.

Kimura AC, Nguyen CN, Higa JI, Hurwitz EL, Vugia DJ. The
effectiveness of vaccine day and educational interventions on influenza
vaccine coverage among health care workers at long-term care facilities.
Am J Public Health, 2007; 97:684-90.

Khubchandani J, Sharma S, Price JH, Wiblishauser MJ, Sharma
M, Webb FJ. COVID-19 Vaccination Hesitancy in the United States: a rapid
national assessment. ] Commun Health, 2021; 46:270-7.

Krawczyk A, Lau E, Perez S, Delisle V, Amsel R, Rosberger
Z. How to inform: comparing written and video education interventions
to increase human papillomavirus knowledge and vaccination intentions in
young adults. ] Am Coll Health, 2012; 60:316-22.

Lisenby KM, Patel KN, Uichanco MT. The role of pharmacists
in addressing vaccine hesitancy and the measles outbreak. J Pharm Pract,
2021; 34:127-32.

Madlon-Kay DJ, Smith ER. Interpreters’ knowledge and
perceptions of childhood vaccines: effect of an educational session. Vaccine,
2020; 38:1216-9.

Marotta C, Raia DD, Ventura G, Casuccio N, Dieli F, D’Angelo
C, Restivo V, Costantino C, Vitale F, Casuccio A. Improvement in
vaccination knowledge among health students following an integrated extra
curricular intervention, an explorative study in the University of Palermo. J
Prev Med Hyg, 2017; 58:E93-8.

Petrelli F, Tiffi F, Scuri S, Nguyen CTT, Grappasonni I. The
pharmacist’s role in health information, vaccination and health promotion.
Ann Ig, 2019; 31:309-15.

Razai MS, Chaudhry UAR, Doerholt K, Bauld L, Majeed A.
COVID-19 vaccination hesitancy. BMJ, 2021; 373:n1138.

Robertson E, Reeve KS, Niedzwiedz CL, Moore J, Blake M,
Green M, Katikireddi SV, Benzeval MJ. Predictors of COVID-19 vaccine
hesitancy in the UK Household Longitudinal Study. medRxiv, 2021;
2020.2012.2027.20248899.

Sallam M. COVID-19 vaccine hesitancy worldwide: a concise
systematic review of vaccine acceptance rates. Vaccines, 2021; 9.

Sitaresmi MN, Rozanti NM, Simangunsong LB, Wahab
A. Improvement of parent’s awareness, knowledge, perception, and
acceptability of human papillomavirus vaccination after a structured-
educational intervention. BMC Public Health, 2020; 20:1836.

Soleimanpour S, Yaghoubi A. COVID-19 vaccine: where are we
now and where should we go? Expert Rev Vaccines, 2021; 20:23—44.

Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19.
Public Health, 2021; 194:245-51.

Vyas D, Galal SM, Rogan EL, Boyce EG. Training students to
address vaccine hesitancy and/or refusal. Am J Pharm Educ, 2018; 82:6338.

Wibawa T. COVID-19 vaccine research and development:
ethical issues. Trop Med Int Health, 2021; 26:14-9.

How to cite this article:

Al-Turk F, Akour A, Farha RA. The impact of an educational
workshop on counteracting hesitancy toward the COVID-19
vaccine among pharmacy students in Jordan. J Appl Pharm
Sci, 2022; 12(08):095-101.






