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ABSTRACT

This cross-sectional study was conducted during the period between 08 and 28 December 2020 to investigate
the association of nurses’ and midwives’ level of vaccination knowledge and the COVID-19 vaccine acceptance
for themselves during the COVID-19 pandemic era in Cyprus. Participants included registered nurses and
midwives working in public or private service provision. Data collection was achieved using a self-administered
questionnaire with questions on socio-demographic characteristics, questions assessing participants’ general
vaccination knowledge, and questions related to COVID-19 vaccination. A total of 437 responders answered
the survey, with 93% being nurses and 7% midwives. The results indicate that as the vaccination knowledge
score increases (higher knowledge) the probability of accepting the COVID-19 vaccination increases too
(OR = 1.30, 95% Cl: 1.13-1.48). The association between vaccination knowledge and the intention to be
vaccinated against COVID-19 remained statistically significant, even after adjusting for age and gender
(OR = 1.28, 95% Cl: 1.12-1.47), socioeconomic (OR = 1.29, 95% Cl: 1.12-1.48), and demographic characteristics
(OR = 1.29, 95% Cl: 1.11-1.49). Also, as age increases, the probability of accepting the COVID-19 vaccination
increases, while female respondents had a lower probability of accepting the COVID-19 vaccination than male
respondents. This study demonstrated that COVID-19 vaccination acceptance is related to the vaccination
knowledge of the nurses and midwives in Cyprus. Targeted vaccination campaigns are needed to improve
nurses’ and midwives’ level of vaccination knowledge in order to achieve a better coverage among them, as
well as to influence their patients’ ultimate positive vaccine decision.
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Introduction

Humanity is experiencing an ongoing pandemic caused by
a novel respiratory virus belonging to a different taxonomic
family compared to past pandemics. An emerged coronavirus
(SARS-CoV-2) was identified as a global threat to public health
in 2020," which forced governments, policymakers, and global
organizations to implement measures to prevent its spread.
Despite research efforts, the only effective preventive pharma-
ceutical product to date remains vaccination against COVID-
19.2 Consequently, the end of the pandemic relies on the
vaccination rate required to achieve herd immunity.

Even though vaccine-mediated immunization has proved
its effectiveness by eliminating several fatal diseases, vaccine
hesitancy tends to undermine public health efforts.>* Vaccine
hesitancy is not a new phenomenon as it existed since the
introduction of vaccines.” Given the importance of vaccina-
tion, the World Health Organization declared vaccine hesi-
tancy as “one of the top ten threats to global health” in 2019.°

Beyond vaccine hesitancy, other important public health
challenges arose during the COVID-19 pandemic. The estima-
tion of COVID-19 vaccine acceptance is one of the challenges,
since studies can overestimate or underestimate the COVID-19
vaccine acceptance (intention/willingness to receive the

vaccine),” hence concealing the real intention and uptake
(received the vaccine). Except for these, inequalities in health
services can be observed due to COVID-19 vaccine shortage and
distribution.®® All these challenges directly impact herd immu-
nity attainment, hence influencing viral spread and possible viral
evolution toward lethal variants.'®'" In addition, researchers
identified an increase in anxiety and depression levels during
the COVID-19 pandemic.'*'® Mental health issues were also
observed among healthcare professionals (HCPs)."”"** Several
factors interfere with HCPs’ distress including the lack of perso-
nal protective equipment and inadequate support as well as
concerns about risk of exposure to SARS-CoV-2.>> HCPs could
also experience increased psychological pressure due to the
added workload which can severely affect their mental
health.'®** Taking into consideration the forementioned,
a high vaccination uptake can resolve the HCPs’ mental distress.

The vaccine hesitancy phenomenon is also reported
amongst HCPs.*>"*” A growing number of HCPs tend to
delay or refuse vaccination,™ even though they are at risk of
being overexposed to infectious pathogens due to their
profession.”® Furthermore, vaccine hesitancy among HCPs
may negatively influence adult patients’ intention for
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vaccination® and consequently, younger ages vaccination cov-
erage since HCPs’ children are unable to decide for
themselves.”” Vaccine hesitancy is a multifactorial
phenomenon and seems to be associated with the level of
information provided by both, HCPs and patients. Physicians
are more likely to accept vaccination compared to other HCPs,
such as nurses.’'® For instance, pediatricians due to their
active role on children’s vaccinations and their access to
a high level of vaccine-related information are more likely to
advise vaccination uptake than any other specialties, or other
HCPs. 323637 Additionally, HCPs’ vaccination knowledge
increases their ability to communicate the vaccination’s useful-
ness to parents and positively affects their children’s vaccina-
tion uptake.’® Therefore, HCP’s vaccine literacy is crucial for
establishing high immunization rates in the general population.

During the study period (December 2020), no vaccine was
yet available in Cyprus, whilst more than 20.000 SARS-CoV-2
infections were confirmed, and 133 deaths were reported at the
end of December 2020.> With COVID-19 being a critical
health issue, the government of Cyprus, similarly to other
European Union countries, implemented an age and risk of
death-based vaccination plan. Six different vaccination phases
were developed to prioritize target groups in Cyprus. The
initial vaccination schedule (phase 1) started on
27 December 2020 amongst residents and staff in care homes
for older adults as well as in frontline HCPs who were in direct
contact with COVID-19 patients. Subsequent phases followed
by the vaccination of people > 80 years old with the age limit to
be lowered at regular intervals, people > 16 years with high risk
for severe disease, people working in primary healthcare cen-
ters, followed by other health professionals, and residents in
other closed structures (e.g., prisons and hosting centers for
refugees and migrants) and then the rest of the population by
age-groups. During all vaccination phases, priority was given
to at-risk individuals (e.g., cancer, diabetes, chronic respiratory
disease, heart failure of any etiology, etc.).*°

Nurses comprise the largest group of HCPs workforce in
Cyprus and are in direct communication with patients.
However, data regarding the level of nurses’ vaccination knowl-
edge in Cyprus are sparse. Two recent studies in Cyprus identified
the need for nurses to educate themselves since they self-reported
a need to access further information regarding vaccines.”*’
A recent study, which included 22% of the working nursing
personnel in Cyprus, revealed the main reasons for vaccination
refusal as the level of the provided information.>? Therefore, the
overall vaccination knowledge of nurses may interfere with their
personal choice to accept or refuse vaccines. Thus, in the present
study, we investigate the association of nurses’ and midwives’
vaccination knowledge and the COVID-19 vaccine acceptance
for themselves during the COVID-19 pandemic era.

Material and methods
Design

This study is an online cross-sectional study involving regis-
tered nurses and midwives working in Cyprus. This study was
reported following the Strengthening the Reporting of
Observational Studies in Epidemiology.**

Study population and procedures

An online cross-sectional, self-administrated survey was con-
ducted between 08 and 28 December 2020 (before introducing
the COVID-19 vaccination programs in Cyprus). The study
population included registered nurses and midwives working
in the public or private sector. Any inpatient, outpatient, or
outreach service in the community health care setting was
eligible for this study. Only nurses and midwives that were in
direct contact with patients were eligible to participate, thus,
nursing students and nurses working in positions that did not
provide direct care were excluded from the analysis.

Sample recruitment and data collection

Nurses and midwives were asked to participate in the study
through an online self-administered questionnaire which was
administered using Google Forms and dispersed using instant
messaging apps, (e.g., WhatsApp, Viber), social media platforms
(e.g., Facebook, Instagram), social networking sites (e.g.,
LinkedIn), and institutional e-mails. Before completing the
questionnaire, the participants gave their consent by answering
a“Yes/No” question on a written informed consent form. Due to
the quarantine restrictions resulting from the ongoing COVID-
19 pandemic, a convenience sampling approach was used, which
may influence sampling possibilities. However, we compared
our sample characteristics with statistics of the nurse population
in Cyprus to look for potential selection bias. In Cyprus, as
reported by the Statistical Service of Cyprus, there are 2911
nurses and 194 midwives.*> Overall, we managed to keep
a similar proportion of registered nurses among the five govern-
ment-controlled districts of the Republic of Cyprus [Nicosia
(46%), Limassol (26%), Larnaca (12%), Paphos (10%), and
Ammochostos (6%)], job role (nurses and midwives), as well
as a similar distribution of nurses working in public and private
hospitals, as reported by the Statistical Service of Cyprus.*

Questionnaire

Data were collected by a self-administered, anonymous ques-
tionnaire developed by the researchers. The questionnaire was
designed drawing upon published literature contained 28
closed-ended and multiple-choice questions in Greek language
on socio-demographic characteristics (i.e., age, gender, marital,
and educational status), questions assessing participants’ gen-
eral vaccine knowledge, and questions related to COVID-19
vaccination. Face validity was pilot tested by 40 nurses before
the actual study for clarity and to identify any difficulties that
may be occurred during data collection. Appropriate changes
were made to ensure sample access to representative answers.
The Cronbach’s a-value for internal reliability was 0.743.
Nurses’ and midwives” vaccination knowledge was measured
by 12 general vaccination-related questions. We also included
questions concerning controversial subjects that are often
related to vaccinations such as alleged links to autism and
allergies, and whether vaccinations can be replaced by antibio-
tics. The questions that evaluated participants’ knowledge
toward vaccination had three possible answers: “True,”
“False,” and “I do not know.”



Ethics approval

This study was conducted according to the Declaration of
Helsinki guidelines, and all procedures involving research
study participants were approved by the Cyprus National
Bioethics Committee (CNBC). Participation was anonymous,
and all the participants were informed about the study aim and
objectives before participating.

Statistical analysis

Participants’ baseline characteristics are presented as median (q,
qs) for continuous measures with skewed distributions (i.e., age)
while categorical variables (i.e., city of residency, marital status)
were presented as absolute (n) and relative (%) frequencies.
Normality was tested using Shapiro-Wilk test.

The Kolmogorov-Smirnov test was used to find any differ-
ences between the intention to accept the COVID-19 vaccine
and the skewed socio-demographics and work-related charac-
teristics of participants (i.e., age, years of experience). In addi-
tion, Pearson’s chi-square test was employed to detect any
differences between the intention to accept the COVID-19
vaccine and the categorical socio-demographic and work-
related characteristics of participants (i.e., gender, marital and
educational status). Moreover, the Kruskal-Wallis rank test was
applied to find any differences between the socio-demographic
and work-related characteristics of participants and the knowl-
edge score.
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Nurses’ and midwives’ vaccination knowledge was mea-
sured by twelve questions with three possible answers:
“True,” “False” and “I do not know.” If the corresponding
questions were answered correctly, then a score of 1 point
was given. Alternatively, a score of 0 was given if the
question was answered incorrectly or for “I do not know”
answers. We calculated the knowledge score of the partici-
pants by adding the points of each of the 12 knowledge
items (maximum score 12). Higher scores indicate a higher
vaccination knowledge.

Hierarchical logistic regression models were used to
identify the association between the intention to accept
the COVID-19 vaccine and vaccination knowledge adjust-
ing for social and demographic indicators (Table 2).
Firstly, we adjusted for age and gender (Model 2), then
added socioeconomic characteristics including educa-
tional, marital status, and the number of children
(Model 3), and finally demographic characteristics, includ-
ing country and geographical area (Model 4) were added.
Moreover, a logistic regression model was applied to
report the association between intention to accept the
COVID-19 vaccine and vaccination knowledge after the
adjusting for work-related factors (i.e., job role, workplace,
and years of experience). All statistical hypotheses were
two-sided with a statistical significance level set at
a = 0.05. Statistical analysis was conducted using STATA
14.0 statistical software (Stata Corp, College Station,
TX, USA).

Table 1. Vaccination knowledge score by different socio-demographic and work-related characteristics of participants.

Intention to vaccinate Knowledge score

Overall (N = 437) No/I do not know (N = 304) Yes (N = 130) p-value [Median (g4, q3)] p-value
Age' 34 (30, 42) 33 (29, 40) 36.5 (30, 43) <.01® 0.09° 158
Gender (N = 435)?
Male 126 (29.0) 70 (23.1) 54 (41.9) <.01 9 (8-10) 97°
Female 309 (71.0) 233 (76.9) 75 (58.1) 9 (8-10)
Country (N = 436)°
Greece 15 (3.5) 14 (4.6) 1(0.8) .05* 9 (9-10) 25°
Cyprus 420 (96.5) 289 (95.4) 128 (99.2) 9 (8-10)
City (N = 415)°
Nicosia 191 (46.0) 123 (42.4) 66 (54.1) 24* 9 (8-10) a1°
Limassol 108 (26.0) 83 (28.6) 25 (20.5) 9 (8-10)
Larnaca 51 (12.3) 36 (12.4) 14 (11.5) 9 (9-10)
Paphos 42(10.2) 32 (11.1) 10 (8.2) 9 (8-10)
Ammochostos 23 (5.5) 16 (5.5) 7 (5.7) 10 (8-11)
Marital status (N = 437)°
Unmarried 92 (21.1) 67 (22.0) 24 (18.5) 274 9 (8-10 96°
Married/ In cohabitation 330 (75.5) 225 (74.0) 104 (80.0) 9 (8-10)
Divorced/ Separated/ Widowed 15 (3.4) 12 (4.0) 2(1.5) 9 (6-10)
Education level (N = 434)?
Bachelor’s degree 235 (53.9) 168 (55.3) 66 (51.2) 374 9 (8-10) <.01°
Master’s degree 186 (42.9) 129 (42.4) 57 (44.2) 9 (8-11)
PhD 14 (3.2) 7(23) 6 (4.6) 10 (8-11)
Job role (N = 435)?
Midwife 32(74) 280 (92.4) 121 (93.1) 81* 9 (8-10) 56°
Nurse 403 (92.6) 23 (7.6) 9 (6.9) 9 (8-10)
Public or private hospital (N = 432)°
Public 309 (71.5) 215 (71.2) 93 (72.7) 76* 9 (8-10) 48°
Private 123 (28.5) 87 (28.8) 35 (27.3) 9 (8-10)
Years of experience (N = 429)’ 10 (6, 18) 10 (5, 15) 13 (7, 20) <.01® 0.08° 08°

"Median (91, 93), 2Frequency (%), >Differences between the characteristics of participants were examined with Kolmogorov-Smirnov test, “chi squared test, SKruskal-
Wallis rank test ®Spearman correlation test. Bold indicate statistically significant at a p < .05.
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Table 2. Odds ratios and 95% confidence intervals of vaccination knowledge score in relation to intention to be vaccinated adjusted for a. age, gender,

b. educational, marital status, and c. country and geographical area.

Model 1:
Crude Model 2: Crude model Model 3: Model 2 adjusted for ~ Model 4: Model 3 adjusted for
model adjusted for age and gender  socioeconomic characteristics demographic characteristics
Vaccination knowledge score 1.30 (1.13, 1.28 (1.12, 1.47) ** 1.29 (1.12, 1.48)** 1.29 (1.11, 1.49)**
1.48)**

Age 1.04 (1.01, 1.06) ** 1.04 (1.01, 1.07)** 1.03 (1.00, 1.07)*
Gender

Male Ref Ref Ref

Female 0.40 (0.25, 0.63) ** 0.39 (0.24, 0.61)** 0.37 (0.23, 0.61)**
Marital status

Unmarried Ref Ref

Married/ In cohabitation 0.95 (0.49, 1.84) 0.90 (0.45, 1.81)

Divorced/ Separated/ Widowed 0.31 (0.06, 1.65) 0.33 (0.06, 1.85)
Education level completed

Bachelor’s degree Ref Ref

Master’s degree 0.88 (0.56, 1.38) 0.87 (0.54, 1.41)

PhD 1.35 (0.38, 4.75) 1.55 (0.42, 5.72)
Country

Greece Ref

Cyprus 6.50 (0.77, 54.82)
City

Nicosia Ref

Limassol 0.54 (0.30, 0.97)*

Larnaca 0.74 (0.35, 1.54)

Paphos 0.54 (0.23, 1.26)

Ammochostos 0.66 (0.24, 1.81)

*Indicates statistically significant at a p < .05; ** indicates statistically significant ata p < .01.

Results
Participants’ characteristics

A total of 437 midwives (n = 32, 7.4%) and nurses
(n = 403, 92.6%) in Cyprus completed the online question-
naire. The socio-demographic and the work-related charac-
teristics of the respondents are described in Table 1. Most
of the participants were from Cyprus (96.5%) and only
3.5% from Greece. The median age was 34 (ql = 30,
q3 = 42) years old and about 46% of the participants
were from the capital of Cyprus, Nicosia. In addition,
75.5% of the participants were married/in cohabitation,
and 53.9% had completed a bachelor’s degree. Moreover,
most of the participants work in a public hospital (71.5%),
and the median years of experience of the participants was
10 (q1 = 6, q3 = 18) years.

COVID-19 vaccination intention and participants’
characteristics

We reported that individuals who had the intention to
accept the COVID-19 vaccine were significantly older
(median = 36.5 years old) than those without intention to
accept or they were undecided (median = 33 years old)
(p < .01) (Table 1). Moreover, the largest difference
between males and females for the intention to accept the
COVID-19 vaccine was reported among those who had no
intention to accept the COVID-19, or they were undecided.
Specifically, 233 (76.9%) women reported that they had no
intention, or they were undecided while 75 (58.1%) women
reported that they had intention compared to 70 (23.1%)
and 54 (41.9%) men, respectively (Table 1). Regarding the
work-related characteristics of participants,individuals who
had intention to accept the COVID-19 vaccine, had

significantly more years of experience (median = 13 years)
than the individuals who had no intention or they were
undecided (median = 10 years) (p < .01).

Vaccination knowledge score and participants’
characteristics

Regarding the level of vaccination knowledge and the influence
of participants’ characteristics, we found only one statistically
significant association, individuals who had a PhD degree had
a higher vaccination knowledge compared to those who had
a bachelor’s or a master’s degree (p < .01) (Table 1). More
details about the vaccination knowledge score by the different
socio-economic and work-related characteristics of partici-
pants are presented in Table 1.

Intention to be vaccinated against COVID-19 and
vaccination knowledge

We found that as the vaccination knowledge score increases
(higher knowledge) the probability of accepting the
COVID-19 vaccination increases too (Table 2, Model 1,
unadjusted OR = 1.30, 95% CI: 1.13, 1.48). The association
between vaccination knowledge and the intention to be
vaccinated against COVID-19 remained statistically signifi-
cant even after adjusting for age and gender (Table 2,
Model 2, adjusted OR = 1.28, 95% CI: 1.12, 1.47), socio-
economic (Table 2, Model 3, adjusted OR = 1.29, 95% CI:
1.12, 1.48) and demographic characteristics (Table 2, Model
4, adjusted OR = 1.29, 95% CI: 1.11, 1.49). Furthermore, in
all the models (Table 2, Model 2, Model 3, and Model 4)
we found that as age increases, the probability of accepting
the COVID-19 vaccination increases too. Moreover, female
respondents had a lower probability of accepting the



Table 3. Odds ratios and 95% confidence intervals of vaccination knowledge score
in relation to intention to be vaccinated adjusted for work-related factors.

OR (95% Cl)
1.28 (1.12, 1.47)*

Vaccination knowledge score

Job role
Midwife Ref
Nurse 1.12 (0.48, 2.61)
Public or private hospital
Public Ref
Private 1.36 (0.80, 2.32)

Years of experience 1.05 (1.02, 1.07)*

*Indicates statistically significant at a p < .01.

COVID-19 vaccination compared to male respondents after
adjusting for age and gender (Table 2, Model 2, adjusted
OR = 0.40, 95% CI: 0.25, 0.63), socioeconomic (Table 2,
Model 3, adjusted OR = 0.39, 95% CI: 0.24, 0.61) and
demographic characteristics (Table 2, Model 4, adjusted
OR = 0.37, 95% CI: 0.23, 0.61).

Table 3 presents the logistic regression model for the asso-
ciation of vaccination knowledge in relation to be vaccinated
adjusted for work-related factors. We found that as the vacci-
nation knowledge score increases (higher knowledge) the
probability of accepting the COVID-19 vaccination increases
(adjusted OR = 1.28, 95% CI: 1.12, 1.47). In addition, as the
years of experience increase, the probability of accepting the
COVID-19 vaccination increases too (adjusted OR = 1.05, 95%
CI: 1.02, 1.07).

Discussion

This study aimed to evaluate the influence of existing vaccina-
tion knowledge on nurses” and midwives’ decision to accept the
COVID-19 vaccination in Cyprus. Nurses and midwives with
a considerably high vaccination knowledge had a higher prob-
ability of accepting the COVID-19 vaccine. The most striking
observation to emerge from our analysis was the preserved
statistically significant association after adjusting for numerous
factors including age, gender, socioeconomic, and demo-
graphic characteristics. Together, these results provide impor-
tant insights into the crucial role of vaccination knowledge on
nurses’ and midwives’ decision to accept a newly designed
vaccine during the pandemic.

Adequate vaccination knowledge is necessary to ensure high
vaccination uptake. A high level of general vaccination knowl-
edge was associated with HCPs’ positive COVID-19 vaccination
attitude.** A higher level of knowledge regarding coronaviruses
and COVID-19 was linked with a higher COVID-19 vaccination
rate in nursing students and nurses across Europe.*>*® Similar
results were also observed with influenza vaccination knowledge
among HCPs> and nurses.””*® A previous systematic review
further supports the association between HCPs’ vaccination
knowledge and their intention to vaccinate individuals.*’ In
addition, insufficient knowledge about the new vaccine and
fears of long-term side effects were also reasons cited by HCPs
for not being vaccinated.”*'

We demonstrated that older and more experienced nurses
and midwives had a higher probability of accepting the
COVID-19 vaccination, while doctoral degree holders had
a higher vaccination knowledge. The reason for this is not
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clear but it can be hypothesized that older individuals with
extensive experience have adept vaccination knowledge and
appreciated the benefits of vaccination throughout their life-
time. These results reflect those of Yigit et al. 2021 who found
that younger HCP were more hesitant toward COVID-19
vaccination, while the years of experience correlated with vac-
cine acceptance.”® Older age was also associated with higher
vaccination acceptance in both public and HCPs.”>">° The
reasons for higher COVID-19 vaccination acceptance among
older HCPs can also be explained by the risk-benefit analysis,
since older individuals are at higher risk of severe COVID-19
infection, hence susceptible to health-related problems.’*>’

The continuing education of HCPs is a positive inter-
ference in vaccination acceptance. Recent evidence suggests
that educational interventions and information about gen-
eral biology and virology principles, information about
COVID-19 vaccines, and vaccine hesitance increase HCPs’
intention to receive the COVID-19 vaccine.’® However, our
previous study identified a gap in vaccination-related edu-
cation of nurses and midwives in Cyprus, with the majority
(83%) stating a lack of attendance to vaccination-related
seminars, conferences, or other training programmes the
last 2 years.*' This is an important issue that needs atten-
tion since nurses’ inadequate vaccination training has been
associated in the past with lower vaccination coverage of
children.”® Also, our findings are further supported by the
findings of a recent study conducted in Cyprus examining
the same population with regards to their attitudes and
beliefs toward vaccination. Nurses and midwives with posi-
tive attitude toward vaccination (promoting vaccination,
the belief that nurses and midwives should be vaccinated
against COVID-19, etc.) were likely to accept the COVID-
19 vaccination for themselves.”

Several psychological models have been introduced to
explain vaccine hesitancy. Among them, the health belief
model,®>®" the theory of planned behavior®~** and the protec-
tion motivation theory of health.®>°® In each model, different
factors are important such as individuals’ susceptibility, health
beliefs, and disease severity. Experts predict that vaccination-
related safety and efficacy concerns and vaccines’ usefulness
worries can potentially influence vaccination uptake.®” %
Therefore, understanding the populations’ psychology toward
COVID-19 vaccination using those models, can help public
health policy makers to focus on specific interventions. For
example, announcements focused on disease susceptibility may
be less effective compared to announcements with focus on
vaccination efficacy. Along with the physiological models,
there are useful tools to measure factors that influence vaccina-
tion acceptance.70’71 However, those have not been used to
assess nurses’ and midwivess COVID-19 vaccination accep-
tance in Cyprus. A further study with a focus on psychological
factors is therefore suggested.

Except for physiological factors, other factors can influence
vaccination acceptance. Health literacy is an important deter-
minant of vaccination acceptance,72 however, individuals’
attitudes and beliefs toward vaccination can also interfere
with their vaccination decision. Of note, compared with the
public, HCPs are expected to have acquired evidence-based
information on vaccines. We recognize the influence of
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different factors in COVID-19 vaccination acceptance that
were not evaluated in our study, although the outcome of
the present study combined with the gap in nurses’ and mid-
wives’ vaccination-related education should be acknowl-
edged. In addition, previous studies support a link between
inadequate vaccination knowledge and negative attitudes
toward vaccination.”>”*

Understanding HCPs’ vaccine hesitancy has substantial
implications on public health officials during epidemics. The
findings of our study can aid to formulate pertinent policies
aiming at increasing vaccination coverage and may also pro-
vide guidance for future public health emergencies.
Furthermore, the current study’s findings can guide the
design of educational programs focusing on vaccination-
related information. Since nurses and midwives represent
the HCPs group with the closest contact with patients, they
play a key role in patient education and health promotion.
Multidisciplinary educational interventions have been used in
the past to improve vaccination knowledge and acceptance
with success.”” Public health policymakers should act imme-
diately to improve the extremely low COVID-19 vaccination
acceptance among nurses and midwives in Cyprus.’>*' The
reasons for COVID-19 vaccination refusal are already estab-
lished and consist of concerns about vaccine development
and safety, fear of side effects, and lack of vaccine-specific
information.’**" Since nurses’ and midwives’ perspectives on
COVID-19 vaccination are recognized, government authori-
ties should design future education interventions based on
them, addressing the COVID-19 vaccination safety and devel-
opment concerns, and provide further information regarding
the novel vaccinology advances.”® The government of Cyprus
should also consider the development of a COVID-19 vacci-
nation program, focusing on younger nurses and midwives, as
this group expressed a lower intention to accept this vaccine
according to our findings. Future research is also needed to
evaluate the effectiveness of these promotion strategies as well
as to explore potential future strategies in consciousness rais-
ing and attitude changing toward vaccination.

Limitations

There are some limitations to the present study. Despite the
promising associations between vaccination knowledge and
COVID-19 vaccination acceptance among nurses and mid-
wives in Cyprus, these cannot be extrapolated for other pro-
fessions or vaccinations. Another limitation of our study’s
design is the participants’ recruitment method and data col-
lection characterized by an online sampling approach which
may be unrepresentative of the whole nurse population. The
influence of psychological factors in COVID-19 vaccination
acceptance was not measured in the present study. Also, this
was a cross-sectional study and thus, causal inferences cannot
be made. Also, it was not possible to calculate the response
rate for our online survey since there is no way to ascertain
how many individuals might have seen the survey or its links
but declined to participate. Lastly, information bias and mis-
reporting of self-report data is an additional limitation that
can influence the association.

Conclusions

In conclusion, to our knowledge, this is the first study examin-
ing the link between general vaccination knowledge and
COVID-19 vaccination behavior among nurses and midwives
in Cyprus. The vaccination knowledge was assessed using
general vaccination-related questions (such as the causative
agent of flu, the usage of vaccines as preventing measurement,
etc.) aiming to reflect the overall vaccination knowledge of
nurses and midwives. This study found that the intention of
accepting the COVID-19 vaccination is associated with general
vaccination knowledge. Moreover, those in older age groups,
with more years of experience and male nurses and midwives
are more prone to accept the COVID-19 vaccination. Targeted
vaccination campaigns and health promotion interventions are
needed to improve nurses’ and midwives’ level of vaccination
knowledge to achieve a better coverage among them as well as
to influence their patients’ ultimate positive vaccine decision.

Contribution to authorship

GF: Conceptualization, Investigation, Methodology, Writing-original
draft. MK: Investigation, Formal analysis, Methodology, Visualization,
Writing - original draft. SI: Writing-original draft GT:
Conceptualization, Investigation, Methodology. KG: Conceptualization,
Investigation, Formal analysis, Methodology, Project administration,
Supervision, Writing - original draft. All the authors take responsibility
for all aspects of the reliability and freedom from bias of the data presented
and their discussed interpretation. All authors read and approved the final
manuscript.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Ethical approval

This study was conducted according to the Declaration of Helsinki guide-
lines, and all procedures involving research study participants were
approved by the Cyprus National Bioethics Committee (CNBC) (EEBK
EIT 2020.01.255). Participation was anonymous, and all the participants
were informed about the study aim and objectives before participating.

Funding

The author(s) reported there is no funding associated with the work
featured in this article.

ORCID

Georgia Fakonti
Stelios Iordanou
Konstantinos Giannakou

http://orcid.org/0000-0002-3492-1882
http://orcid.org/0000-0001-7618-0915
http://orcid.org/0000-0002-2185-561X

References

1. Peng M. Outbreak of COVID-19: an emerging global pandemic
threat. Biomed Pharmacother. 2020;129:110499. doi:10.1016/j.
biopha.ZOZO.l 10499.

2. World_Health_Organization. Vaccine efficacy, effectiveness and
protection. WHO; 2021.


https://doi.org/10.1016/j.biopha.2020.110499
https://doi.org/10.1016/j.biopha.2020.110499

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Karafillakis E, Dinca I, Apfel F, Cecconi S, Wiirz A, Takacs J, Suk J,

Celentano LP, Kramarz P, Larson HJ, et al. Vaccine hesitancy
among healthcare workers in Europe: a qualitative study.
Vaccine. 2016;34:5013-20. doi:10.1016/j.vaccine.2016.08.029.

. Paterson P, Meurice F, Stanberry LR, Glismann S, Rosenthal SL,

Larson HJ. Vaccine hesitancy and healthcare providers. Vaccine.
2016;34:6700-06. doi:10.1016/j.vaccine.2016.10.042.

. Spier RE. Perception of risk of vaccine adverse events: a historical

perspective. Vaccine. 2001;20:578-5S84. doi:10.1016/50264-410X
(01)00306-1.

. World_Health_Organization. Ten threats to global health in 2019.
. Rieger MO. Willingness to vaccinate against COVID-19 might be

systematically underestimated. Asian ] Soc Health Behav.
2021;4:81. doi:10.4103/shb.shb_7_21.

. Patel J, Nielsen F, Badiani A, Assi S, Unadkat V, Patel B,

Ravindrane R, Wardle H. Poverty, inequality and COVID-19: the
forgotten vulnerable. Public Health. 2020;183:110. doi:10.1016/j.
puhe.2020.05.006.

. Feinmann J. Covid-19: global vaccine production is a mess and

shortages are down to more than just hoarding. bmj. 2021;375:
n2375.

Tatar M, Shoorekchali JM, Faraji MR, Wilson FA. International
COVID-19 vaccine inequality amid the pandemic: perpetuating
a global crisis? J Glob Health. 2021;11. doi:10.7189/jogh.11.03086.
Alimoradi Z, Lin C-Y, Pakpour AH. Coronavirus disease-19 vac-
cine inequity and gross domestic product. Asian J Soc Health
Behav. 2021;4:129.

Hyland P, Shevlin M, McBride O, Murphy ], Karatzias T,
Bentall RP, Martinez A, Valliéres F. Anxiety and depression in
the Republic of Ireland during the COVID-19 pandemic. Acta
Psychiatr Scand. 2020;142:249-56. doi:10.1111/acps.13219.

Ozdin S, Bayrak Ozdin §. Levels and predictors of anxiety, depres-
sion and health anxiety during COVID-19 pandemic in Turkish
society: the importance of gender. Int ] Soc Psychiatry.
2020;66:504-11. doi:10.1177/0020764020927051.

Sheraton M, Deo N, Dutt T, Surani S, Hall-Flavin D, Kashyap R.
Psychological effects of the COVID 19 pandemic on healthcare
workers globally: a systematic review. Psychiatry Res.
2020;292:113360. doi:10.1016/j.psychres.2020.113360.
Kyprianidou M, Christophi CA, Giannakou K. Perceived stress
during the COVID-19-related confinement in Cyprus. Front
Public Health. 2021;9. doi:10.3389/fpubh.2021.673411.

Briilhart M, Klotzbiicher V, Lalive R, Reich SK. Mental health
concerns during the COVID-19 pandemic as revealed by helpline
calls. Nature. 2021;600:121-26. doi:10.1038/s41586-021-04099-6.
Olashore AA, Akanni OO, Fela-Thomas AL, Khutsafalo K. The
psychological impact of COVID-19 on health-care workers in
African Countries: a systematic review. Asian ] Soc Health Behav.
2021;4:85. doi:10.4103/shb.shb_32_21.

Sharma R, Bansal P, Chhabra M, Bansal C, Arora M. Severe acute
respiratory syndrome coronavirus-2-associated perceived stress
and anxiety among Indian medical students: a cross-sectional
study. Asian ] Soc Health Behav. 2021;4:98. d0i:10.4103/shb.
shb_9_21.

Lu M-Y, Ahorsu DK, Kukreti S, Strong C, Lin Y-H, Kuo Y-J,
Chen Y-P, Lin C-Y, Chen P-L, Ko N-Y, et al. The prevalence of
post-traumatic stress disorder symptoms, sleep problems, and psy-
chological distress among COVID-19 frontline healthcare workers in
Taiwan. Front Psychiatry. 2021;12. doi:10.3389/fpsyt.2021.705657.
Khan HR, Ashraf F, Ullah I, Tahir MJ, Dominari A, Shoib S,
Naeem H, Reddy G, Mukherjee P, Akram I, et al. Cross-cultural
prevalence of sleep quality and psychological distress in healthcare
workers during COVID-19 pandemic. Brain Behav. 2021;11:2383.
doi:10.1002/brb3.2383.

Zheng R, Zhou Y, Fu Y, Xiang Q, Cheng F, Chen H, Xu H, Fu L,
Wu X, Feng M, et al. Prevalence and associated factors of depres-
sion and anxiety among nurses during the outbreak of COVID-19
in China: a cross-sectional study. Int ] Nurs Stud. 2021;114:103809.
doi:10.1016/j.ijnurstu.2020.103809.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

HUMAN VACCINES & IMMUNOTHERAPEUTICS . €2016008-7

Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E,
Katsaounou P. Prevalence of depression, anxiety, and insomnia
among healthcare workers during the COVID-19 pandemic:
a systematic review and meta-analysis. Brain Behav Immun.
2020;88:901-07. doi:10.1016/j.bbi.2020.05.026.

Siddiqui I, Aurelio M, Gupta A, Blythe J, Khanji MY. COVID-19:
causes of anxiety and wellbeing support needs of healthcare pro-
fessionals in the Uk: a cross-sectional survey. Clin Med. 2021;21:66.
doi:10.7861/clinmed.2020-0502.

Vizheh M, Qorbani M, Arzaghi SM, Muhidin S, Javanmard Z,
Esmaeili M. The mental health of healthcare workers in the
COVID-19 pandemic: a systematic review. ] Diabetes Metab
Disord. 2020;19:1967-1978. doi:10.1007/s40200-020-00643-9.

Lin C, Mullen ], Smith D, Kotarba M, Kaplan SJ, Tu P. Healthcare
providers’ vaccine perceptions, hesitancy, and recommendation to
patients: a systematic review. Vaccines. 2021;9:713. doi:10.3390/
vaccines9070713.

MacDonald NE, Dubé E. Unpacking vaccine hesitancy among
healthcare providers. EBioMedicine. 2015;2:792. doi:10.1016/j.
ebiom.2015.06.028.

Paris C, Bénézit F, Geslin M, Polard E, Baldeyrou M, Turmel V,
Tadié E, Garlantezec R, Tattevin P. COVID-19 vaccine hesitancy
among healthcare workers. Infect Dis Now. 2021;51:484-87.
d0i:10.1016/j.idnow.2021.04.001.

Nguyen LH, Drew DA, Graham MS, Joshi AD, Guo C-G, Ma W,
Mehta RS, Warner ET, Sikavi DR, Lo C-H, et al. Risk of COVID-19
among front-line health-care workers and the general community:
a prospective cohort study. Lancet Public Health. 2020;5:e475-¢83.
doi:10.1016/52468-2667(20)30164-X.

Smith PJ, Kennedy AM, Wooten K, Gust DA, Pickering LK.
Association between health care providers’ influence on parents
who have concerns about vaccine safety and vaccination coverage.
Pediatrics. 2006;118:1287-€92. doi:10.1542/peds.2006-0923.
Damnjanovi¢ K, Graeber J, 1li¢ S, Lam WY, Lep Z, Morales S,
Pulkkinen T, Vingerhoets L. Parental decision-making on child-
hood vaccination. Front Psychol. 2018;9:735. doi:10.3389/
fpsyg.2018.00735.

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;19:1-9. doi:10.1186/512909-019-1678-8.

Raftopoulos V, Iordanou S, Katsapi A, Dedoukou X, Maltezou HC.
A comparative online survey on the intention to get COVID-19
vaccine between Greek and Cypriot healthcare personnel: is the
country a predictor? Hum Vaccin Immunother. 2021;17:2397-
2404. doi:10.1080/21645515.2021.1896907.

Martinello RA, Jones L, Topal JE. Correlation between healthcare
workers” knowledge of influenza vaccine and vaccine receipt. Infect
Control Hosp Epidemiol. 2003;24:845-47. doi:10.1086/502147.

La Torre G, Mannocci A, Ursillo P, Bontempi C, Firenze A,
Panico MG, Sferrazza A, Ronga C, D’Anna A, Amodio E, et al.
Prevalence of influenza vaccination among nurses and ancillary
workers in Italy: systematic review and meta analysis. Hum Vaccin.
2011;7(7):728-33. doi:10.4161/hv.7.7.15413.

Mannocci A, Ursillo P, Bontempi C, Sferrazza A, La Torre G.
Prevalence of influenza vaccination among physicians and related
enhancing and preventing factors in Italy. Rev Health Care.
2010;1:27-34. doi:10.7175/rhc.v1il.15.

Pelullo CP, Della Polla G, Napolitano F, Di Giuseppe G,
Angelillo IF. Healthcare workers’ knowledge, attitudes, and prac-
tices about vaccinations: a cross-sectional study in Italy. Vaccines.
2020;8:148. d0i:10.3390/vaccines8020148.

Barnack JL, Reddy DM, Swain C. Predictors of parents’ willingness
to vaccinate for human papillomavirus and physicians’ intentions
to recommend the vaccine. Women’s Health Issues. 2010;20:28-34.
d0i:10.1016/j.whi.2009.08.007.

Petousis-Harris H, Goodyear-Smith F, Turner N, Soe B. Family
practice nurse views on barriers to immunising children. Vaccine.
2005;23:2725-30. doi:10.1016/j.vaccine.2004.11.038.


https://doi.org/10.1016/j.vaccine.2016.08.029
https://doi.org/10.1016/j.vaccine.2016.10.042
https://doi.org/10.1016/S0264-410X(01)00306-1
https://doi.org/10.1016/S0264-410X(01)00306-1
https://doi.org/10.4103/shb.shb_7_21
https://doi.org/10.1016/j.puhe.2020.05.006
https://doi.org/10.1016/j.puhe.2020.05.006
https://doi.org/10.7189/jogh.11.03086
https://doi.org/10.1111/acps.13219
https://doi.org/10.1177/0020764020927051
https://doi.org/10.1016/j.psychres.2020.113360
https://doi.org/10.3389/fpubh.2021.673411
https://doi.org/10.1038/s41586-021-04099-6
https://doi.org/10.4103/shb.shb_32_21
https://doi.org/10.4103/shb.shb_9_21
https://doi.org/10.4103/shb.shb_9_21
https://doi.org/10.3389/fpsyt.2021.705657
https://doi.org/10.1002/brb3.2383
https://doi.org/10.1016/j.ijnurstu.2020.103809
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.7861/clinmed.2020-0502
https://doi.org/10.1007/s40200-020-00643-9
https://doi.org/10.3390/vaccines9070713
https://doi.org/10.3390/vaccines9070713
https://doi.org/10.1016/j.ebiom.2015.06.028
https://doi.org/10.1016/j.ebiom.2015.06.028
https://doi.org/10.1016/j.idnow.2021.04.001
https://doi.org/10.1016/S2468-2667(20)30164-X
https://doi.org/10.1542/peds.2006-0923
https://doi.org/10.3389/fpsyg.2018.00735
https://doi.org/10.3389/fpsyg.2018.00735
https://doi.org/10.1186/s12909-019-1678-8
https://doi.org/10.1080/21645515.2021.1896907
https://doi.org/10.1086/502147
https://doi.org/10.4161/hv.7.7.15413
https://doi.org/10.7175/rhc.v1i1.15
https://doi.org/10.3390/vaccines8020148
https://doi.org/10.1016/j.whi.2009.08.007
https://doi.org/10.1016/j.vaccine.2004.11.038

2016008-8 (&) G.FAKONTIET AL.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ministry_of_Health. Avakoivwon tov Ymovpyeiov Yvyeiag
OXeTIKA pe véa mepoTatikd TG  vocov COVID-19.
Ministry_of_Health_of_the_Republic_of_Cyprus, ed.; 2020.
European_Centre_for_Disease_Prevention_and_Control. Overview
of the implementation of COVID-19 vaccination strategies and
deployment plans in the EU/EEA. Stockholm: ECDC; 2021.

Fakonti G, Kyprianidou M, Toumbis G, Giannakou K. Attitudes
and acceptance of COVID-19 vaccination among nurses and mid-
wives in cyprus: a cross-sectional survey. Front Public Health.
2021;9:656138. doi:10.3389/fpubh.2021.656138.

Von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC,
Vandenbroucke JP. The strengthening the reporting of observa-
tional studies in epidemiology (STROBE) statement: guidelines for
reporting observational studies. Bull World Health Organ.
2007;85:867-72. doi:10.2471/BLT.07.045120.
Statistical_Sevice_Cyprus. Demographic statistics. 2019.

Ciardi F, Menon V, Jensen JL, Sharift MA, Pillai A, Venugopal U,
Kasubhai M, Dimitrov V, Kanna B, Poole BD, et al. Knowledge,
attitudes and perceptions of COVID-19 vaccination among health-
care workers of an Inner-City Hospital in New York. Vaccines.
2021;9:516. doi:10.3390/vaccines9050516.

Patelarou A, Saliaj A, Galanis P, Pulomenaj V, Prifti V, Sopjani I,
Mechili EA, Laredo-aguilera JA, Kicaj E, Kalokairinou A, et al.
Predictors of nurses’ intention to accept COVID-19 vaccination:
a cross-sectional study in five European countries. J Clin Nurs.
2021. doi:10.1111/jocn.15980.

Patelarou E, Galanis P, Mechili EA, Argyriadi A, Argyriadis A,
Asimakopoulou E, Brokaj S, Bucaj J, Carmona-Torres JM, Cobo-
Cuenca Al et al. Factors influencing nursing students’ intention to
accept COVID-19 vaccination: a pooled analysis of seven European
countries. Nurse Educ Today. 2021;104:105010. doi:10.1016/j.
nedt.2021.105010.

Shahrabani S, Benzion U, Din GY. Factors affecting nurses’ deci-
sion to get the flu vaccine. Eur J Health Econ. 2009;10:227-31.
doi:10.1007/s10198-008-0124-3.

Falomir-Pichastor JM, Toscani L, Despointes SH. Determinants of
flu vaccination among nurses: the effects of group identification
and professional responsibility. Appl Psychol. 2009;58:42-58.
doi:10.1111/j.1464-0597.2008.00381.x.

Herzog R, Alvarez-Pasquin MJ, Diaz C, Del Barrio JL, Estrada JM,
Gil A. Are healthcare workers’ intentions to vaccinate related to
their knowledge, beliefs and attitudes? A systematic review. BMC
Public Health. 2013;13:1-17. doi:10.1186/1471-2458-13-154.
Kwok KO, Li -K-K, Wei W1, Tang A, Wong SYS, Lee SS. Influenza
vaccine uptake, COVID-19 vaccination intention and vaccine hes-
itancy among nurses: a survey. Int ] Nurs Stud. 2021;114:103854.
do0i:10.1016/j.ijnurstu.2020.103854.

Wang K, Wong ELY, Ho KF, Cheung AWL, Chan EYY, Yeoh EK,
Wong SYS. Intention of nurses to accept coronavirus disease 2019
vaccination and change of intention to accept seasonal influenza
vaccination during the coronavirus disease 2019 pandemic: a
cross-sectional survey. Vaccine. 2020;38:7049-56. doi:10.1016/j.
vaccine.2020.09.021.

Yigit M, Ozkaya-Parlakay A, Senel E. Evaluation of COVID-19
vaccine acceptance of healthcare providers in a tertiary Pediatric
hospital. Hum Vaccin Immunother. 2021;17:2946-2950.
doi:10.1080/21645515.2021.1918523.

Detoc M, Bruel S, Frappe P, Tardy B, Botelho-Nevers E, Gagneux-
Brunon A. Intention to participate in a COVID-19 vaccine clinical
trial and to get vaccinated against COVID-19 in France during the
pandemic. Vaccine. 2020;38:7002-06. doi:10.1016/j.
vaccine.2020.09.041.

Freeman D, Loe BS, Chadwick A, Vaccari C, Waite F, Rosebrock L,
Jenner L, Petit A, Lewandowsky S, Vanderslott S, Innocenti S.
COVID-19 vaccine hesitancy in the UK: the Oxford coronavirus
explanations, attitudes, and narratives survey (Oceans) II. Psychol
Med. 2020;1-15. doi:10.1017/S0033291720005188.

Nzaji MK, Ngombe LK, Mwamba GN, Ndala DBB, Miema JM,
Lungoyo CL, Lora Mwimba B, Cikomola Mwana Bene A,
Mukamba Musenga E. Acceptability of vaccination against

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

COVID-19 among healthcare workers in the Democratic
Republic of the Congo. Pragmat Obs Res. 2020;11:103.
doi:10.2147/POR.S271096.

Verity R, Okell LC, Dorigatti I, Winskill P, Whittaker C, Imai N,
Cuomo-Dannenburg G, Thompson H, Walker PGT, Fu H, et al.
Estimates of the severity of coronavirus disease 2019: a
model-based analysis. Lancet Infect Dis. 2020;20(6):669-77.
doi:10.1016/S1473-3099(20)30243-7.

Weiss P, Murdoch DR. Clinical course and mortality risk of severe
COVID-19. The Lancet. 2020;395(10229):1014-15. doi:10.1016/
S0140-6736(20)30633-4.

Gakuba C, Sar A, Gaborieau I, Hanouz J-L, Verger P. Willingness
to get a COVID-19 vaccine among critical care Non-medical
Healthcare Workers and impact of a vaccine information session.
Anaesth Crit Care Pain Med. 2021;40:100860. doi:10.1016/j.
accpm.2021.100860.

Fakonti G, Kyprianidou M, Toumbis G, Giannakou K. Knowledge
and attitudes toward vaccination among nurses and midwives in
Cyprus: a cross-sectional study. Int ] Nurs Knowl. 2021.
doi:10.1111/2047-3095.12354.

Wong LP, Alias H, Wong P-F, Lee HY, AbuBakar S. The use of the
health belief model to assess predictors of intent to receive the
COVID-19 vaccine and willingness to pay. Hum Vaccin
Immunother. 2020;16:2204-14. doi:10.1080/21645515.2020.1790279.

Wong MC, Wong EL, Huang J, Cheung AW, Law K, Chong MK,
Ng RWY, Lai CKC, Boon SS, Lau JTF, et al. Acceptance of the
COVID-19 vaccine based on the health belief model: a
population-based  survey in Hong Kong. Vaccine.
2021;39:1148-56. doi:10.1016/j.vaccine.2020.12.083.

Fan C-W, Chen I-H, Ko N-Y, Yen C-F, Lin C-Y, Griffiths MD,
Pakpour AH. Extended theory of planned behavior in explaining the
intention to COVID-19 vaccination uptake among mainland Chinese
university students: an online survey study. Hum Vaccin Immunother.
2021;17:3413-20. doi:10.1080/21645515.2021.1933687.

Yahaghi R, Ahmadizade S, Fotuhi R, Taherkhani E, Ranjbaran M,
Buchali Z, Jafari R, Zamani N, Shahbazkhania A, Simiari H, et al.
Fear of COVID-19 and perceived COVID-19 infectability supple-
ment theory of planned behavior to explain iranians’ Intention to
get COVID-19 vaccinated. Vaccines. 2021;9:684. doi:10.3390/
vaccines9070684.

Ullah I, Lin CY, Malik NI, Wu TY, Araban M, Griffiths MD,
Pakpour AH. Factors affecting Pakistani young adults’ intentions to
uptake COVID-19 vaccination: an extension of the theory of planned
behavior. Brain Behav. 2021;11:¢2370. doi:10.1002/brb3.2370.

Huang P-C, Hung C-H, Kuo Y-J, Chen Y-P, Ahorsu DK, Yen C-F,
Lin C-Y, Griffiths MD, Pakpour AH. Expanding protection moti-
vation theory to explain willingness of COVID-19 vaccination
uptake among Taiwanese university students. Vaccines.
2021;9:1046. doi:10.3390/vaccines9091046.

Wang P-W, Ahorsu DK, Lin C-Y, Chen I-H, Yen C-F, Kuo Y-J,
Griffiths MD, Pakpour AH. Motivation to have covid-19 vacci-
nation explained using an extended protection motivation the-
ory among university students in China: the role of
information sources. Vaccines. 2021;9(4):380. doi:10.3390/
vaccines9040380.

Black S, Rappuoli R. A crisis of public confidence in vaccines.
Sci Transl Med. 2010;2:61mrl. doi:10.1126/scitranslmed.
3001738.

MacDonald NE, Smith J, Appleton M. Risk perception, risk man-
agement and safety assessment: what can governments do to
increase public confidence in their vaccine system? Biologicals.
2012;40:384-88. doi:10.1016/j.biologicals.2011.08.001.

Poland GA, Jacobson RM, Ovsyannikova IG. Trends affecting the
future of vaccine development and delivery: the role of demo-
graphics, regulatory science, the anti-vaccine movement, and
vaccinomics. Vaccine. 2009;27:3240-44. doi:10.1016/j.
vaccine.2009.01.069.

Chen I-H, Ahorsu DK, Ko N-Y, Yen C-F, Lin C-Y, Griffiths MD,
Pakpour AH. Adapting the motors of influenza vaccination accep-
tance scale into the motors of COVID-19 vaccination acceptance


https://doi.org/10.3389/fpubh.2021.656138
https://doi.org/10.2471/BLT.07.045120
https://doi.org/10.3390/vaccines9050516
https://doi.org/10.1111/jocn.15980
https://doi.org/10.1016/j.nedt.2021.105010
https://doi.org/10.1016/j.nedt.2021.105010
https://doi.org/10.1007/s10198-008-0124-3
https://doi.org/10.1111/j.1464-0597.2008.00381.x
https://doi.org/10.1186/1471-2458-13-154
https://doi.org/10.1016/j.ijnurstu.2020.103854
https://doi.org/10.1016/j.vaccine.2020.09.021
https://doi.org/10.1016/j.vaccine.2020.09.021
https://doi.org/10.1080/21645515.2021.1918523
https://doi.org/10.1016/j.vaccine.2020.09.041
https://doi.org/10.1016/j.vaccine.2020.09.041
https://doi.org/10.1017/S0033291720005188
https://doi.org/10.2147/POR.S271096
https://doi.org/10.1016/S1473-3099(20)30243-7
https://doi.org/10.1016/S0140-6736(20)30633-4
https://doi.org/10.1016/S0140-6736(20)30633-4
https://doi.org/10.1016/j.accpm.2021.100860
https://doi.org/10.1016/j.accpm.2021.100860
https://doi.org/10.1111/2047-3095.12354
https://doi.org/10.1080/21645515.2020.1790279
https://doi.org/10.1016/j.vaccine.2020.12.083
https://doi.org/10.1080/21645515.2021.1933687
https://doi.org/10.3390/vaccines9070684
https://doi.org/10.3390/vaccines9070684
https://doi.org/10.1002/brb3.2370
https://doi.org/10.3390/vaccines9091046
https://doi.org/10.3390/vaccines9040380
https://doi.org/10.3390/vaccines9040380
https://doi.org/10.1126/scitranslmed.3001738
https://doi.org/10.1126/scitranslmed.3001738
https://doi.org/10.1016/j.biologicals.2011.08.001
https://doi.org/10.1016/j.vaccine.2009.01.069
https://doi.org/10.1016/j.vaccine.2009.01.069

71.

72.

scale: psychometric evaluation among mainland Chinese univer-
sity  students. Vaccine. 2021;39:4510-15. doi:10.1016/j.
vaccine.2021.06.044.

Yeh Y-C, Chen I-H, Ahorsu DK, Ko N-Y, Chen K-L, Li P-C,
Yen C-F, Lin C-Y, Griffiths MD, Pakpour AH, et al
Measurement invariance of the drivers of covid-19 vaccination
acceptance scale: comparison between Taiwanese and mainland
Chinese-speaking populations. Vaccines. 2021;9:297. doi:10.3390/
vaccines9030297.

Montagni I, Ouazzani-Touhami K, Mebarki A, Texier N,
Schiick S, Tzourio C. Acceptance of a Covid-19 vaccine is
associated with ability to detect fake news and health literacy.
] Public Health (Oxford, England). 2021. doi:10.1093/pubmed/
fdab028.

73.

74.

75.

76.

HUMAN VACCINES & IMMUNOTHERAPEUTICS . €2016008-9

Paul E, Steptoe A, Fancourt D. Attitudes towards vaccines
and intention to vaccinate against COVID-19: implications for pub-
lic health communications. Lancet Regional Health-Europe.
2021;1:100012. doi:10.1016/j.]anepe.2020.100012.

Cvjetkovic SJ, Jeremic VL, Tiosavljevic DV. Knowledge and atti-
tudes toward vaccination: a survey of Serbian students. J Infect
Public Health. 2017;10:649-56. doi:10.1016/j.jiph.2017.05.008.
Afonso N, Kavanagh M, Swanberg S. Improvement in attitudes
toward influenza vaccination in medical students following an inte-
grated curricular intervention. Vaccine. 2014;32:502-06. doi:10.1016/j.
vaccine.2013.11.043.

Pardi N, Hogan MJ, Porter FW, Weissman D. mRNA vaccines—a
new era in vaccinology. Nat Rev Drug Discov. 2018;17:261-79.
doi:10.1038/nrd.2017.243.


https://doi.org/10.1016/j.vaccine.2021.06.044
https://doi.org/10.1016/j.vaccine.2021.06.044
https://doi.org/10.3390/vaccines9030297
https://doi.org/10.3390/vaccines9030297
https://doi.org/10.1093/pubmed/fdab028
https://doi.org/10.1093/pubmed/fdab028
https://doi.org/10.1016/j.lanepe.2020.100012
https://doi.org/10.1016/j.jiph.2017.05.008
https://doi.org/10.1016/j.vaccine.2013.11.043
https://doi.org/10.1016/j.vaccine.2013.11.043
https://doi.org/10.1038/nrd.2017.243

	Abstract
	Introduction
	Material and methods
	Design
	Study population and procedures
	Sample recruitment and data collection
	Questionnaire
	Ethics approval
	Statistical analysis

	Results
	Participants’ characteristics

	COVID-19 vaccination intention and participants’ characteristics
	Vaccination knowledge score and participants’ characteristics
	Intention to be vaccinated against COVID-19 and vaccination knowledge
	Discussion
	Limitations
	Conclusions
	Contribution to authorship
	Disclosure statement
	Ethical approval
	Funding
	ORCID
	References

