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Abstract: Vaccination to prevent influenza virus infection and to lessen its severity is recommended
among healthcare workers (HCWs). Health professionals have a higher risk of exposure to viruses
and could transmit the influenza virus to vulnerable patients who are prone to severe disease and
mortality. The aim of the current study was to evaluate the levels of influenza vaccine acceptance
and uptake as well as its determinants, among Jordanian HCWs over the last influenza season of
2021/2022. This study was based on a self-administered electronic survey that was distributed in
March 2022. Psychological determinants of influenza vaccine acceptance and vaccine conspiracy
beliefs were assessed using the previously validated 5C scale questionnaire (confidence, complacency,
constraints, calculation and collective responsibility) and the vaccine conspiracy beliefs scale. The
study sample comprised a total of 1218 HCWs: nurses (n = 412, 33.8%), physicians (n = 367, 30.1%),
medical technicians (n = 182, 14.9%), pharmacists (n = 161, 13.2%) and dentists (n = 87, 7.1%), among
others. About two-thirds of the study sample expressed willingness to receive influenza vaccination
if provided free of charge (n = 807, 66.3%), whereas less than one-third were willing to pay for the
vaccine (n = 388, 31.9%). The self-reported uptake of the influenza vaccine in the last influenza
season was 62.8%. The following factors were significantly associated with higher acceptance
of influenza vaccination if provided freely, as opposed to vaccine hesitancy/rejection: male sex;
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physicians and dentists among HCW categories; higher confidence and collective responsibility; and
lower complacency, constraints and calculation. Higher influenza vaccine uptake was significantly
correlated with nurses and physicians among HCW categories, older age, a higher monthly income,
higher confidence and collective responsibility, lower complacency and constraints and lower embrace
of general vaccine conspiracy beliefs. The results of the current study can provide helpful clues
to improve influenza vaccine coverage among HCWs in Jordan. Consequently, this can help to
protect vulnerable patient groups and reserve valuable resources in healthcare settings. Psychological
determinants appeared to be the most significant factors for vaccine acceptance and uptake, whereas
the embrace of general vaccine conspiracy beliefs was associated with lower rates of influenza vaccine
uptake, which should be considered in educational and interventional measures aiming to promote
influenza vaccination.

Keywords: health professional; healthcare personnel; medicine practitioner; flu; barrier; vaccine
behavior; vaccination intention; vaccine acceptance; seasonal influenza; influenza pandemic

1. Introduction

Seasonal influenza was implicated in significant morbidity and mortality prior to the
coronavirus disease 2019 (COVID-19) pandemic [1,2]. Specifically, about 3–8 million cases
of severe illness were reported in 2017 worldwide, with 290,000–650,000 deaths attributed
to seasonal influenza annually during the period of 1999–2015 [2,3]. The widespread adop-
tion of non-pharmaceutical intervention (NPI) measures for the prevention of COVID-19
affected other respiratory viruses, including influenza, reducing its burden, besides the
possible antagonistic role of viral interference to prevent concomitant infection by other
viruses [4,5]. On the other hand, the waning population immunity to influenza could result
in epidemic surge with severe consequences in the upcoming winter seasons [6,7].

The pandemic potential of influenza virus is well documented, with the last recorded
influenza pandemic taking place in 2009 [1,8]. This pandemic potential of influenza is
related to the swift evolutionary changes in the viral genome due to lack of proofreading
activity in the replicating enzyme, as well as the segmented nature of the genome [9,10].
The devastating consequences of pandemics were manifested clearly in the 1918–1920
pandemic (Spanish flu), which killed 20–50 million people [11,12].

The risk of increased morbidity and mortality from influenza is observed among
specific groups: (1) children and the elderly and (2) individuals with comorbidities
(e.g., asthma, heart disease, stroke, diabetes mellitus and chronic kidney disease) [13,14].

Healthcare workers (HCWs) can be viewed as a risk group for an increased likelihood
of influenza virus acquisition due to a higher exposure [15,16]. Subsequently, influenza
among HCWs can pose risks for patients, colleagues and relatives; therefore, influenza
vaccination of HCWs can improve patient safety [17–20]. Additionally, influenza infection
among HCWs can reduce their productivity and increase absenteeism, with subsequent
high economic burden [21,22]. On the other hand, a few studies and scientific reviews
have pointed to the absence of unambiguous influenza vaccination benefits among HCWs
rationalizing the controversy surrounding the issue of mandatory influenza vaccination in
this key target group [23,24].

Vaccination is considered the primary preventive measure to prevent influenza or
alleviate its adverse health and economic impact [25]. Based on the latest World Health
Organization (WHO) recommendations, the following groups should be prioritized for
annual influenza vaccination before the beginning of the influenza season: (1) HCWs,
(2) pregnant women, (3) individuals with certain chronic diseases for more than six months,
(4) elderly people over the age of 65 years, (5) children aged six months to five years and
(6) residents of institutions for older persons and the disabled [26].

Several barriers challenge the successful implementation of influenza vaccination
programs, particularly in low- and middle-income countries [27,28]. These barriers include
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a lack of clear data regarding the burden of influenza; competing health priorities, com-
promising financial support for the vaccination program; and vaccine hesitancy, forming a
major obstacle to influenza vaccine uptake [29–31].

Vaccine hesitancy as a phenomenon has its roots in the early days of vaccination
inception, and it has gained attention during the ongoing COVID-19 pandemic [32–35].
It is defined as the reluctance to receive vaccines, even if vaccination services are avail-
able [36]. Efforts to understand vaccine hesitancy have pointed to the importance of several
psychological factors often modeled by the 5C or 7C models, indicating the relevance of
confidence, complacency, constraints, calculation, collective responsibility, compliance and
conspiracy beliefs [37–40]. Thus, the inspection of these factors can help to devise well-
informed educational programs and interventional measures that might help to increase
vaccine uptake [37].

Accordingly, the success of vaccination programs is dependent upon vaccination be-
havior that is influenced by several psychological antecedents, as follows: (1) confidence,
which involves the level of trust in vaccine safety and efficacy and trust in health profession-
als and official sources that recommend vaccination; (2) complacency, which is determined
by the perception of disease risks, with higher levels correlated with decreased willingness
to get vaccinated; (3) constraints, which involve psychological and/or physical barriers,
as well as cost issues associated with vaccine hesitation; (4) calculation, which involves
weighing possible benefits and risks from vaccination; (5) collective responsibility, which
entails the desire to protect the vulnerable members of society from the dire consequences
of infections; (6) compliance, which involves the readiness to support vaccination initia-
tives and instructions, including the mandates that punish unvaccinated individuals; and
(7) conspiracy beliefs regarding vaccines and the embrace of vaccine misinformation [37–42].

Regarding influenza vaccine uptake and hesitation, HCWs are a key target group
that is considered among the most studied groups worldwide [43–47]. The necessity of
annual accommodation of new vaccine formulations confers a peculiarity of influenza
vaccination and raises questions about declining vaccine effectiveness, leading to vaccine
hesitancy [48–50]. Determinants of hesitation towards influenza vaccination among HCWs
include psychological, physical, contextual and sociodemographic barriers, which were
comprehensively presented in a systematic review by Schmid et al. [43]. The relevance
of this review is related to the thorough presentation of possible barriers to influenza
vaccination on micro and macro levels [43]. The review establishes a clear direction for
future research that can help in the design of evidence-based intervention measures to
address influenza vaccination hesitancy [43].

Psychological barriers to influenza vaccine acceptance and uptake involve the follow-
ing: (1) utility of vaccination by assessing benefits and risks; (2) risk perception for the
disease and the vaccine at the cognitive and affective levels; (3) social benefit; (4) subjective
norms associated with the influence of the perceived pressure of others to get vaccinated
and the belief that vaccination is an ethical or professional obligation; (5) perceived be-
havioral control, with an individual evaluation of one’s own capacity to adopt a certain
behavior; (6) attitude; (7) past behavior; (8) experience, including a previous history of
experiencing influenza and the duration of experience in the healthcare profession; and
(9) the level of knowledge about the disease [43].

Physical barriers include lifestyle (smoking, alcohol consumption and level of physical
activity), body mass index and history of chronic disease. Contextual barriers include
access to vaccination services (geographic and economic); interaction with the healthcare
system (e.g., having a source of care); cues of action, involving direct recommendations by
experts; and system factors, involving the size of a healthcare facility. Sociodemographic
factors include age, sex, race and marital status [43].

In Jordan, and similarly in a majority of countries in the Middle East and North Africa
(MENA), the phenomenon of vaccine hesitancy drew special attention during the ongoing
COVID-19 pandemic [32,41,51]. The reported rates of COVID-19 vaccine acceptance in
the MENA region were among the lowest worldwide, with significant association with
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high rates of embracing vaccine conspiracy beliefs and circulation of misinformation about
the pandemic [32,33,41,52,53]. In addition, low rates of influenza vaccine acceptance were
reported among the general public and university students amid the ongoing pandemic in
Jordan [41,54].

Thus, the aim of this study was to estimate the rate of influenza vaccine uptake in
the last influenza season (2021/2022) among Jordanian HCWs. In addition, we aimed
to evaluate influenza vaccine acceptance and uptake and their associated psychological
determinants among various HCW categories in the country. Moreover, we sought to inves-
tigate the effect of the requirement to pay for influenza vaccination on vaccine acceptance
among the study group. Finally, a study objective was to investigate the possible associ-
ation between influenza vaccine uptake/acceptance and the embrace of general vaccine
conspiracy beliefs.

2. Materials and Methods
2.1. Study Design

This cross-sectional survey was based on data collected from the population of interest,
namely Jordanian HCWs at one point in time starting on 17 March 2022 and finishing on
31 March 2022. We used Google Forms as the survey administration platform. Recruitment
of participants was based on the chain-referral sampling approach. Sampling began by
sharing the survey on social media platforms (Facebook, Twitter and Instagram) and the
free messaging service WhatsApp, as well as sending the survey to contacts of the authors
in Jordan and asking the participants to share the survey link among their colleagues.

The inclusion criteria, as explicitly mentioned in the introductory section of the sur-
vey link, were (1) Jordanian HCWs and (2) age of 22 years or older. The survey was
distributed in the Arabic language, with no incentives for participation. Response to
all items was mandatory to avoid incomplete data, which may inversely impact the
benefit of the employed scales. The minimum sample size was calculated based on
an estimate of approximately 100,000 HCWs in Jordan [55,56]. We used the online tool
“Epitools—Epidemiological Calculators”, with the following preset parameters: estimated
proportion of 0.5, desired precision of estimate (margin of error) of 3% and 95% con-
fidence level (CL) [57,58]. The final calculation was based on the following formula:
n = (Z2 × P × (1 − P))/e2, where Z = value from standard normal distribution correspond-
ing to the desired confidence level (Z = 1.96 for 95% CL), P is the expected true proportion
and e is the desired precision (half desired CL width). Based on the previous calculations,
we found that 1057 respondents would represent the minimum required sample size in
this study.

The study was approved by the Scientific Research Committee at the School of
Medicine/University of Jordan (reference number: 1466/2022/67). An electronic informed
consent was ensured by the presence of a mandatory item in the introductory part of the
survey: “Do you agree to participate in this study?”.

2.2. Survey Instrument

The items used in the survey were adopted from previous studies as follows. Survey
items assessing knowledge of influenza were adopted from Al Awaidy et al. [46], whereas
items assessing the 5C psychological determinants of vaccination were adopted from the
previously validated and reliable tool in the Arabic language by Abd ElHafeez et al. [59].
Assessment of the attitude toward the general embrace of vaccine conspiracy beliefs was
based on a previously validated instrument, the “vaccine conspiracy beliefs scale (VCBS)”,
by Shapiro et al. [60].

The online survey comprised five sections: first, an introductory section with infor-
mation about the study and its objectives, followed by an item to ensure provision of an
e-consent for participation. If the respondent selected “No” for this item, the questionnaire
closed immediately.
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Second, an eight-item section assessing the demographics of the respondents was
presented as follows: (1) sex (male vs. female), (2) age (18–75), (3) nationality (Jordanian vs.
non-Jordanian), (4) occupational category (nurse; physician; dentist; pharmacist; medical
technician, including professions in laboratory, radiology, rehabilitation and anesthesia; or
medical secretaries, administrators and receptionists (MSAR)), (5) residence (the capital,
Amman; Irbid; Zarqa; Mafraq; Ajloun; Jerash; Madaba; Balqa; Karak; Tafilah; Ma’an; or
Aqaba), (6) educational level (undergraduate vs. postgraduate), (7) monthly household
income (<1000 Jordanian dinar (JOD, equal to USD ~ 1410) vs. JOD ≥ 1000) and (8) history
of chronic disease (yes vs. no).

Third, an 11-item section on influenza knowledge (6 items) and attitude/practice
(five items) toward influenza vaccination was presented as follows: (1) influenza causes
mild symptoms only; therefore, it cannot be considered a serious disease (yes vs. no);
(2) influenza can cause severe illness or death (yes vs. no); (3) influenza can be transmitted
through droplets and aerosols from coughing or sneezing (yes vs. no); (4) influenza can
be transmitted via blood and body fluids (yes vs. no); (5) influenza vaccination reduces
absenteeism from work (yes vs. no); (6) vaccinating healthcare workers against influenza
helps to protect patients from severe illness or death (yes vs. no); (7) in Jordan, vaccination
of healthcare workers against influenza should be compulsory (yes vs. no); (8) are you
willing to get the influenza vaccine if it were available for free? (yes vs. maybe vs. no);
(9) are you willing to pay an amount not exceeding JOD 15 to get the influenza vaccine?
(yes vs. maybe vs. no); (10) do you recommend influenza vaccination for patients (yes vs.
no vs. not applicable); and (11) have you received an influenza vaccine in the previous
year? (yes vs. no). The first six knowledge items were used to calculate a “flu knowledge
score”, with one point awarded for each correct answer, yielding a maximum score of six.

Fourth, the questionnaire included a 15-item section on the 5C psychological deter-
minants of influenza vaccination, assessed using a 7-point Likert scale (strongly disagree,
disagree, disagree to some extent, neutral, agree to some extent, agree and strongly agree).
The items that assessed confidence included: (1) I am absolutely confident that the influenza
vaccine is safe; (2) the influenza vaccine is effective; and (3) as for vaccination, I am sure that
the public authorities decide what is best for the good of society. The items that assessed
complacency included: (1) influenza vaccination is not necessary because influenza is not
as common as it used to be; (2) my immune system is very strong, and it will protect me
from influenza; and (3) influenza is not serious enough for me to get the vaccine. The items
that assessed convenience included: (1) daily pressure prevents me from getting vaccinated;
(2) for me, it is inconvenient to get the influenza vaccine; and (3) I feel uncomfortable when
visiting a doctor, and this makes me avoid vaccination. The items that assessed calculation
included: (1) when I think about getting influenza vaccine, I consider the risks and benefits
to make the best possible decision; (2) for vaccination, I think carefully about its benefits
for me; and (3) before I get vaccinated, it is very important for me to fully understand
everything about vaccination. Finally, the items that assessed collective responsibility
included: (1) when everyone gets vaccinated, I do not have to get the vaccine myself;
(2) I get the vaccine to protect the community members with the weakest immunity; and
(3) vaccination is a collective action to prevent the spread of disease.

The final section comprised seven items that assessed the general embrace of vaccine
conspiracy beliefs using a 7-point Likert scale (strongly disagree, disagree, disagree to
some extent, neutral, agree to some extent, agree and strongly agree). The items included:
(1) vaccine safety data are often fabricated; (2) vaccination of children is harmful, and this
fact is hidden from people; (3) pharmaceutical companies cover up the dangers of vaccines;
(4) people are deceived about the effectiveness of vaccines; (5) vaccine efficacy data are often
fabricated; (6) people are deceived about the safety of vaccines; and (7) the government is
trying to cover up the link between vaccines and other diseases, such as autism. Lower
VCBS scores were correlated with a lower embrace of general vaccine conspiracy beliefs.
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2.3. Main Study Measures

The major outcome measures in this study were: (1) willingness to get influenza
vaccination if provided freely, with responses dichotomized as: yes, indicating acceptance
vs. no/maybe, indicating hesitancy; (2) willingness to get influenza vaccination if payment
is needed, with responses dichotomized as: yes, indicating acceptance vs. no/maybe, indi-
cating hesitancy; and (3) influenza vaccine uptake in the last influenza season (yes vs. no).
The possible correlated factors (each 5C subscale and VCBS) were dichotomized based on
the mean value of each subscale variable as follows: (1) confidence subscale: <8 vs. ≥8;
(2) complacency subscale: <11 vs. ≥11; (3) constraints subscale: <9 vs. ≥9; (4) calculation
subscale: <18 vs. ≥18; (5) collective responsibility subscale: <7 vs. ≥7; and (6) VCBS:
<24 vs. ≥24. The covariates were sex, age (≤38 years vs. >38 years), occupational category
(physicians vs. nurses vs. dentists vs. pharmacists vs. medical technicians, excluding the
MSAR due to a very limited number of participants in this category), educational level
(undergraduate vs. postgraduate) and monthly income level (JOD < 1000 vs. JOD ≥ 1000).

2.4. Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics for Windows, version 22.0.
(Armonk, NY, USA: IBM Corp.). Chi-squared test (χ2) was used to assess the differences
in influenza knowledge and occupational category. To assess the association between the
“flu knowledge score” and the categorical variables, we used the Mann–Whitney U test
(M–W) and the Kruskal–Wallis (K–W) test. Multinomial regression analyses were used
to investigate the predictors of influenza vaccine acceptance and uptake. The statistical
significance was determined at the 0.050 cut-off.

3. Results
3.1. General Features of the Study Sample

The total number of surveys that were filled was 1342. We applied a filtration algorithm
to remove the responses from those who did not consent to participate, those who did not
meet the inclusion criteria and those with apparently careless responses (Supplementary
Figure S1). The final number of HCWs enrolled in this study was 1218, with a predominance
of females (60.3%) and a median age of 38 years (interquartile range (IQR): 31–49 years,
Table 1).

Table 1. Characteristics of the study sample divided by occupational category.

Characteristic

Occupational Category n 3 (%)

Total
(n = 1218)

Nurse
(n = 412,
33.8%)

Physician
(n = 367,
30.1%)

Dentist
(n = 87,
7.1%)

Pharmacist
(n = 161,
13.2%)

Technician 4

(n = 182,
14.9%)

MSAR 5

(n = 9,
0.7%)

Median age (IQR) in years 1 38 (31–49) 36 (33–43) 49 (30–61) 45 (37–53) 37 (32–45) 34 (28–43) 37
(27–45)

Sex
Male 483 (39.7) 98 (23.8) 246 (67.0) 35 (40.2) 52 (32.3) 51 (28.0) 1 (11.1)

Female 735 (60.3) 314 (76.2) 121 (33.0) 52 (59.8) 109 (67.7) 131 (72.0) 8 (88.9)

Region Amman 777 (63.8) 188 (45.6) 296 (80.7) 55 (63.2) 111 (68.9) 122 (67.0) 5 (55.6)
Outside Amman 441 (36.2) 224 (54.4) 71 (19.3) 32 (36.8) 50 (31.1) 60 (33.0) 4 (44.4)

Educational level
Undergraduate 754 (61.9) 351 (85.2) 128 (34.9) 50 (57.5) 102 (63.4) 115 (63.2) 8 (88.9)
Postgraduate 464 (38.1) 61 (14.8) 239 (65.1) 37 (42.5) 59 (36.6) 67 (36.8) 1 (11.1)

Monthly income 2 JOD < 1000 590 (48.4) 309 (75.0) 70 (19.1) 22 (25.3) 76 (47.2) 105 (57.7) 8 (88.9)
JOD ≥ 1000 628 (51.6) 103 (25.0) 297 (80.9) 65 (74.7) 85 (52.8) 77 (42.3) 1 (11.1)

History of chronic
disease

Yes 231 (19.0) 53 (12.9) 118 (32.2) 15 (17.2) 25 (15.5) 18 (9.9) 2 (22.2)
No 987 (81.0) 359 (87.1) 249 (67.8) 72 (82.8) 136 (84.5) 164 (90.1) 7 (77.8)

1 IQR: interquartile range; 2 JOD: Jordanian dinar; 3 n: number; 4 Technician: medical technicians, including
professions in laboratory, radiology, rehabilitation and anesthesia; 5 MSAR: medical secretaries, administrators
and receptionists.
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Nurses and physicians comprised slightly less than two-thirds of the study sample,
whereas medical secretaries, administrators and receptionists (MSAR) represented less
than 1.0% of the study respondents (Table 1).

3.2. Knowledge of Influenza and Attitude toward Its Vaccination among the Study Respondents

The overall level of knowledge regarding influenza is illustrated in (Figure 1). The
general level of correct responses was above 75.0% for five out of six knowledge items,
whereas only 53.7% (n = 654) of the study sample correctly responded to the item “Influenza
causes only mild symptoms; therefore, it cannot be considered a serious disease”. About
half of the study sample responded that vaccination of HCWs against influenza should be
mandatory in Jordan (n = 585, 48.0%).
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(Table 2).
Table 2. The level of knowledge about influenza among the study respondents stratified by occupa-
tional category.

Influenza
Knowledge/Attitude Item

Response
Occupational Category n 2 (%)

Nurse Physician Dentist Pharmacist Technician 3 MSAR 4 p Value 5

Influenza causes only mild
symptoms; therefore, it cannot
be considered a serious disease

Correct 242 (58.7) 165 (45.0) 47 (54.0) 92 (57.1) 103 (56.6) 5 (55.6)
0.005

Incorrect 170 (41.3) 202 (55.0) 40 (46.0) 69 (42.9) 79 (43.4) 4 (44.4)

Influenza can cause severe
illness or death

Correct 269 (65.3) 330 (89.9) 67 (77.0) 116 (72.0) 132 (72.5) 8 (88.9)
<0.001

Incorrect 143 (34.7) 37 (10.1) 20 (23.0) 45 (28.0) 50 (27.5) 1 (11.1)

Influenza can be transmitted
through droplets from
coughing or sneezing

Correct 407 (98.8) 365 (99.5) 85 (97.7) 157 (97.5) 181 (99.5) 9 (100)
0.368

Incorrect 5 (1.2) 2 (0.5) 2 (2.3) 4 (2.5) 1 (0.5) 0 (0)

Influenza can be transmitted
through blood and body fluids

Correct 344 (83.5) 295 (80.4) 67 (77.0) 106 (65.8) 126 (69.2) 7 (77.8)
<0.001

Incorrect 68 (16.5) 72 (19.6) 20 (23.0) 55 (34.2) 56 (30.8) 2 (22.2)

Influenza vaccination reduces
absenteeism from work

Correct 343 (83.3) 350 (95.4) 77 (88.5) 139 (86.3) 139 (76.4) 5 (55.6)
<0.001

Incorrect 69 (16.7) 17 (4.6) 10 (11.5) 22 (13.7) 43 (23.6) 4 (44.4)

Vaccinating HCWs against flu
helps protect patients from

severe illness/death 1

Correct 344 (83.5) 352 (95.9) 76 (87.4) 146 (90.7) 148 (81.3) 7 (77.8)
<0.001

Incorrect 68 (16.5) 15 (4.1) 11 (12.6) 15 (9.3) 34 (18.7) 2 (22.2)
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Table 2. Cont.

Influenza
Knowledge/Attitude Item

Response
Occupational Category n 2 (%)

Nurse Physician Dentist Pharmacist Technician 3 MSAR 4 p Value 5

In Jordan, vaccination of HCWs
against influenza should be

mandatory

Yes 206 (50.0) 199 (54.2) 40 (46.0) 71 (44.1) 68 (37.4) 1 (11.1)
0.001

No 206 (50.0) 168 (45.8) 47 (54.0) 90 (55.9) 114 (62.6) 8 (88.9)

1 HCWs: healthcare workers, flu: influenza; 2 n: number; 3 Technician: medical technicians, including profes-
sions in laboratory, radiology, rehabilitation and anesthesia; 4 MSAR: medical secretaries, administrators and
receptionists; 5 p value: calculated using the chi-squared test.

With respect to the “flu knowledge score”, the following categories had a significantly
higher score: participants older than 38 years (mean score: 4.87 vs. 4.74, p = 0.017, M–W),
physicians (mean score: 5.06 vs. 4.82 among dentists vs. 4.73 among nurse vs. 4.70 among
pharmacists vs. 4.56 among MSAR vs. 4.55 among medical technicians, p < 0.001, K–W),
residents in the capital, Amman (mean score: 4.87 vs. 4.68, p = 0.001, M–W), participants
with postgraduate degrees (mean score: 4.90 vs. 4.74, p = 0.003, M–W) and participants
with monthly income JOD ≥1000 (mean score: 4.90 vs. 4.70, p < 0.001, M–W).

A higher flu knowledge score was observed among participants who were willing
to get influenza vaccination if provided freely compared to those who were hesitant and
resistant (mean score: 4.95 vs. 4.67 vs. 4.25, p < 0.001, K–W). Additionally, a higher score
was observed among participants who were willing to pay for the vaccine compared to
those who were hesitant or resistant (mean score: 4.99 vs. 4.90 vs. 4.58, p < 0.001, K–W).
The participants who reported uptake of influenza vaccine in the last influenza season also
had a higher mean flu knowledge score (mean score: 4.85 vs. 4.73, p = 0.037, M–W).

When applicable, the participants who reported recommending influenza vaccination
to patients had a higher mean flu knowledge score (4.93 vs. 4.17, p < 0.001, M–W). The
same pattern was observed by classifying the study sample based on occupational category,
with the exception of pharmacists (mean score among physicians: 5.09 vs. 4.67, p = 0.034,
M–W; mean score among nurses: 4.87 vs. 4.15, p < 0.001, M–W; mean score among dentists:
5.04 vs. 3.67, p = 0.001, M–W; mean score among medical technicians: 4.77 vs. 3.90,
p < 0.001, M–W; mean score among pharmacists: 4.71 vs. 4.35, p = 0.223, M–W).

3.3. About Two-Thirds of the Study Sample Reported Influenza Vaccine Uptake in the Last Season

The self-reported influenza vaccine uptake among the study respondents was 62.8%
(n = 765). The highest percentage of influenza vaccine uptake was reported among nurses
(70.9%), followed by physicians (67.8%), dentists (59.8%), pharmacists (52.8%) and medical
technicians (47.3%), whereas the lowest rate was observed among medical secretaries,
administrators and receptionists (11.1%, p < 0.001, χ2 = 51.867, Table 3).

A higher percentage of influenza vaccine uptake was reported among male respon-
dents (68.3% vs. 59.2% in female respondents, p = 0.001, χ2 = 10.422), participants with a
postgraduate degree (68.3% vs. 59.4% among participants with an undergraduate degree,
p = 0.002, χ2 = 9.745) and those with a history of chronic disease (74.5% vs. 60.1%,
p < 0.001, χ2 = 16.565). An older mean age was observed among the participants who
reported influenza vaccine uptake compared to those who did not get the vaccine in the last
season (mean age 42.6 vs. 38.4 years, p < 0.001, M–W). Participants with a higher monthly
income had a higher percentage of influenza vaccine uptake; however, this difference lacked
statistical significance (64.8% vs. 60.7%, p = 0.136, χ2 = 2.222). Additionally, participants
residing in the capital, Amman, had a higher rate of influenza vaccine uptake compared to
those residing outside the capital; nevertheless, this difference lacked statistical significance
(63.4% vs. 61.7%, p = 0.539, χ2 = 0.378).
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Table 3. Characteristics of the study sample divided by attitude/practice with respect to influenza vaccination.

Characteristic

Would You Be Willing to Get the
Influenza Vaccine if It Was Available

for Free? p Value, χ2

Are You Willing to Pay for Influenza
Vaccine if the Cost Does Not Exceed

JOD 15? p Value, χ2

Have You Received the
Influenza Vaccine in the

Previous Year? p Value, χ2

Yes Maybe No Yes Maybe No Yes No

Sex
Male 359 (74.5) 84 (17.4) 39 (8.1) <0.001,

25.930

198 (41.1) 140 (29.0) 144 (29.9) <0.001,
37.273

330 (68.5) 152 (31.5) 0.001,
10.422Female 448 (61.6) 168 (23.1) 111 (15.3) 190 (26.1) 216 (29.7) 321 (44.2) 434 (59.7) 293 (40.3)

Age
≤38 years 395 (64.4) 151 (24.6) 67 (10.9) 0.004,

10.889

134 (21.9) 201 (32.8) 278 (45.4) <0.001,
61.387

355 (57.9) 258 (42.1) <0.001,
16.047>38 years 412 (69.1) 101 (16.9) 83 (13.9) 254 (42.6) 155 (26.0) 187 (31.4) 409 (68.6) 187 (31.4)

HCW
category 1

Nurse 266 (64.6) 91 (22.1) 55 (13.3)

<0.001,
73.611

78 (18.9) 121 (29.4) 213 (51.7)

<0.001,
134.443

292 (70.9) 120 (29.1)

<0.001,
41.672

Physician 300 (81.7) 43 (11.7) 24 (6.5) 188 (51.2) 97 (26.4) 82 (22.3) 249 (67.8) 118 (32.2)

Dentist 62 (71.3) 16 (18.4) 9 (10.3) 43 (49.4) 20 (23.0) 24 (27.6) 52 (59.8) 35 (40.2)

Pharmacist 90 (55.9) 44 (27.3) 27 (16.8) 40 (24.8) 54 (33.5) 67 (41.6) 85 (52.8) 76 (47.2)

Technician 2 89 (48.9) 58 (31.9) 35 (19.2) 39 (21.4) 64 (35.2) 79 (43.4) 86 (47.3) 96 (52.7)

Region
Amman 532 (68.9) 144 (18.7) 96 (12.4)

0.036, 6.653
292 (37.8) 218 (28.2) 262 (33.9) <0.001,

34.520

493 (63.9) 279 (36.1)
0.539, 0.378

Out capital 3 275 (62.9) 108 (24.7) 54 (12.4) 96 (22.0) 138 (31.6) 203 (46.5) 271 (62.0) 166 (38.0)

Educational
level

Undergrad 477 (63.9) 178 (23.9) 91 (12.2) 0.003,
11.868

181 (24.3) 236 (31.6) 329 (44.1) <0.001,
58.179

447 (59.9) 299 (40.1)
0.002, 9.745

Postgrad 330 (71.3) 74 (16.0) 59 (12.7) 207 (44.7) 120 (25.9) 136 (29.4) 317 (68.5) 146 (31.5)

Monthly
income

JOD < 1000 4 369 (63.4) 142 (24.4) 71 (12.2)
0.010, 9.297

118 (20.3) 178 (30.6) 286 (49.1) <0.001,
85.862

357 (61.3) 225 (38.7)
0.136, 2.222

JOD ≥ 1000 438 (69.9) 110 (17.5) 79 (12.6) 270 (43.1) 178 (28.4) 179 (28.5) 407 (64.9) 220 (35.1)

Chronic
disease

Yes 175 (76.4) 34 (14.8) 20 (8.7) 0.003,
11.512

107 (46.7) 64 (27.9) 58 (25.3) <0.001,
31.219

171 (74.7) 58 (25.3) <0.001,
16.565No 632 (64.5) 218 (22.2) 130 (13.3) 281 (28.7) 292 (29.8) 407 (41.5) 593 (60.5) 387 (39.5)

1 HCW: healthcare worker (medical secretaries, administrators and receptionists were excluded due to their limited number); 2 Technician: medical technicians, including professions in
laboratory, radiology and rehabilitation; 3 Out of capital: regions outside the capital, Amman; 4 JOD: Jordanian dinar.
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3.4. Physicians Had the Highest Rate of Vaccine Acceptance, and Nurses Had the Lowest Rate of
Willingness to Pay for the Vaccine

Physicians were found to have the highest rate of influenza vaccine acceptance if
provided freely, as opposed to vaccine hesitancy/rejection (81.7%), followed by dentists
(71.3%), nurses (64.6%) and pharmacists (55.9%), whereas the lowest rate was found among
medical technologists (48.9%, p < 0.001, χ2 test, Table 3).

A higher percentage of influenza vaccine acceptance, if provided freely, was reported
among male respondents (74.3% vs. 59.2% in females, p < 0.001, χ2 = 23.320), participants
with a postgraduate degree (71.1% vs. 63.3% among participants with an undergraduate
degree, p = 0.005, χ2 = 7.933), participants with higher monthly income (69.7% vs. 62.5%,
p = 0.008, χ2 = 7.059), those residing in the capital, Amman (68.5% vs. 62.4%, p = 0.030,
χ2 = 4.698), and participants with a history of chronic disease (75.8% vs. 64.0%, p = 0.001,
χ2 = 11.511). An older mean age was observed among participants who accepted influenza
vaccination if provided freely compared to those who were hesitant or resistant to vaccina-
tion (mean age 41.8 vs. 39.5 years, p = 0.014, M–W). The aforementioned comparisons are
illustrated in (Table 3), with three possible outcomes (acceptance vs. hesitancy vs. rejection).

With respect to influenza vaccine acceptance if payment is required for the vaccine,
physicians were found to have the highest rate of willingness to pay for the vaccine
(51.2%), followed by dentists (49.4%), pharmacists (24.8%) and medical technologists
(21.4%), whereas the lowest rate was found among nurses (18.9%, p < 0.001, χ2 = 124.475,
Table 3). None of the MSAR participants (n = 9) showed a willingness to pay for in-
fluenza vaccination.

A higher percentage of willingness to pay for influenza vaccination was reported
among males (41.0% vs. 25.9% among females, p < 0.001, χ2 = 30.791), participants with a
postgraduate degree (44.6% vs. 24.0% among participants with an undergraduate degree,
p < 0.001, χ2 = 56.188), participants with higher monthly income (43.0% vs. 20.0%, p < 0.001,
χ2 = 74.091), those residing in the capital, Amman (37.6% vs. 21.8%, p < 0.001, χ2 test),
and participants with a history of chronic disease (46.3% vs. 28.5%, p < 0.001, χ2 = 27.476).
An older mean age was found among the participants who showed willingness to pay
for influenza vaccination compared to those who were hesitant or resistant to vaccination
(mean age 46.1 vs. 38.7 years, p < 0.001, M–W, Table 3).

3.5. Influenza Vaccine Acceptance Drops Significantly if Payment Is Required

A significant drop in influenza vaccine acceptance was noticed if payment were
required across all possible variables tested, as illustrated in Figure 2. The same pattern
was noticed across occupational categories as follows: among nurses, the influenza vaccine
acceptance, if provided freely, was 64.6% compared to 18.9% if payment were required
(p < 0.001, χ2 = 176.378); among physicians, the acceptance of free influenza vaccination
was 81.7% compared to 51.2% if payment were required (p < 0.001, χ2 = 76.697); among
pharmacists, the acceptance of free influenza vaccination was 55.9%, as opposed to 24.8% if
payment were needed (p < 0.001, χ2 = 32.252); for medical technicians, a drop was noticed
from 48.9% for free influenza vaccination to 21.4% if payment were needed (p < 0.001,
χ2 = 30.124); and for dentists, the same drop was observed (71.3% acceptance of free
influenza vaccination vs. 49.4% if payment were required, p = 0.003, χ2 = 8.670).

3.6. The 5C Psychological Determinanats Were Associated with Influenza Vaccine Acceptance if
Provided Freely

Multinomial regression analysis showed that influenza vaccine acceptance if the
vaccine is provided freely was significantly associated with all the 5C psychological de-
terminants (Figure 3). However, the VCBS was not correlated with influenza vaccine
acceptance if provided free of charge (p = 0.756). Confidence and collective responsibility
showed the highest correlation with influenza vaccine acceptance if provided freely (odds
ratio (OR): 4.5, 95% confidence interval (CI): 3.2–6.3 for confidence and OR: 4.0, 95% CI:
2.8–5.9, Figure 3), with vaccine hesitancy/rejection as the reference category.
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of free vaccination stratified according to healthcare workers (HCW) variables. JOD: Jordanian dinar.
∗ symbols represent the mean estimate of vaccine acceptance per variable, whereas the lines represent
the 95% confidence intervals of the estimates.

Occupational category (p < 0.001, with higher acceptance among physicians and
medical technicians as the reference category) and sex (p = 0.030, with higher acceptance
among male respondents) were the only covariates that were associated with influenza
vaccine acceptance if provided freely, whereas age (p = 0.507), education (p = 0.752) and
monthly income (p = 0.295) did not show such a correlation.

3.7. Confidence, Complacency, Constraints and Collective Responsibility Were Correlated with
Willingness to Pay for Influenza Vaccination

Multinomial regression analysis for influenza vaccine acceptance if payment is needed
showed that four of the 5C psychological determinants of vaccination were correlated
with willingness to pay for influenza vaccination, whereas calculation was the only factor
that did not show such an association (p = 0.717, Figure 3). Confidence and complacency
showed the highest correlation with willingness to pay for influenza vaccination (OR: 3.4,
95% CI: 2.4–4.7 for confidence and OR: 2.5, 95% CI: 1.8–3.5 for complacency). However, the
VCBS was not correlated with willingness to pay for the vaccine (p = 0.530).
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Figure 3. Multinomial regression analysis of the five psychological determinants (subscales) for
influenza vaccine hesitancy and their association with influenza vaccine hesitancy (intent to receive
influenza vaccination, with no/maybe responses). The mean odds ratios are represented by the gray
diamond symbols, whereas the 95% confidence intervals are indicated by black bars.

Age (p = 0.002, with a higher rate among participants older than 38 years) and monthly
income (p = 0.005, with a higher rate among participants with monthly income JOD
≥1000) were the only covariates that were associated with willingness to pay for influenza
vaccination, whereas sex (p = 0.170), education (p = 0.143) and occupational category
(p = 0.523) did not show such a correlation.
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3.8. Confidence, Complacency, Constraints, Collective Responsibility and Embrace of Vaccine
Conspiracy Beliefs Were Correlated with Influenza Vaccine Uptake

Multinomial regression analysis showed that the actual influenza vaccine uptake was
significantly correlated with four of the 5C psychological determinants of vaccination
(Figure 3).

In particular, constraints was found to be the major 5C factor associated with actual
influenza vaccine uptake (OR: 2.5, 95% CI: 1.8–3.3), followed by complacency (OR: 2.1,
95% CI: 1.5–2.8), confidence (OR: 1.8, 95% CI: 1.3–2.4) and collective responsibility (OR:
1.5, 95% CI: 1.1–2.0), whereas calculation was the only factor that did not show such an
association (p = 0.649, Figure 3).

Additionally, the embrace of general vaccine conspiracy beliefs, as evidenced by
higher VCBS scores, was correlated with lower influenza vaccine uptake (OR: 0.71, 95% CI:
0.52–0.97, p = 0.034).

The participants who reported getting the influenza vaccination in the last influenza
season (2021), had a lower mean VCBS compared to those who did not receive the vaccine
(mean VCBS: 22.5 vs. 25.7, p < 0.001, M–W).

Occupational category (p < 0.001, with higher uptake among nurses and physicians,
with medical technicians as the reference category), age (p = 0.032, with higher uptake
among participants older than 38 years) and monthly income (p = 0.040, with higher uptake
among participants with monthly income JOD ≥ 1000) were the only covariates that were
associated with uptake of influenza vaccination, whereas sex (p = 0.316) and education
(p = 0.197) did not show such a correlation.

4. Discussion

The major findings of this study can be summarized in the following five points.
First, a majority of Jordanian HCWs that were sampled in this study would accept in-
fluenza vaccination if provided freely; nevertheless, one-third of the study respondents
were hesitant/resistant to influenza vaccination. Second, influenza vaccine acceptance
would drop significantly if HCWs were required to pay for vaccination across the tested
variables. Third, influenza vaccine uptake during the last influenza season (2021/2022)
was 63%, which is slightly higher or close to the rates observed in other countries in the
Middle East [61,62]. Nevertheless, the current uptake level can be improved to protect
HCWs and, subsequently, their patients from the negative impact of influenza. Fourth,
the psychological determinants of vaccine acceptance, namely confidence, complacency,
convenience, calculation and collective responsibility, were significantly correlated with
influenza vaccine acceptance among Jordanian HCWs. Finally, general vaccine conspiracy
beliefs did not appear to be decisive with respect to the decision to accept influenza vacci-
nation among Jordanian HCWs; however, this factor was significantly correlated with the
actual uptake of influenza vaccine among the study group.

Compared to a recent study that was conducted among HCWs in Jordan in 2016,
a higher rate of influenza vaccine coverage was noted in this study (63% vs. 53%) [63].
The influenza vaccine uptake rate was merely 18% among the general public in Jordan
as reported in an earlier study dating back to 2012 [64]. One possible explanation for
this increasing trend in influenza vaccine uptake is increased awareness regarding the
importance of vaccination against infectious respiratory diseases during the COVID-19
pandemic, especially for the HCWs, in view of their frontline position in the fight against
the disease [65,66]. A similar pattern was reported in a recent multicenter study conducted
in Italy, where the proportion of influenza-vaccinated HCWs increased from 4% in 2013–
2014 to 54% in the 2020–2021 influenza season [67]. An increasing trend in influenza vaccine
coverage among HCWs was also reported in several studies from Italy and Greece [68–71].
Another possible reason for the finding of increased influenza vaccine uptake in Jordan
might be the intensified governmental campaigns to raise the awareness of the importance
of influenza vaccination and the quest to reduce barriers that could hinder vaccine uptake,
including a reduction in influenza vaccine cost in the country [72].
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Globally, an extensive variability in influenza vaccine coverage was reported across
different regions [73–77]. This could be related to different policies adopted regarding
influenza vaccination, including those related to compulsory vaccination, in addition to
challenges associated with the procurement, storage and distribution of vaccines, particu-
larly in low- to middle-income countries [28,78].

In this study, the strongest predictors of influenza vaccine acceptance were high
levels of confidence and collective responsibility, followed by low levels of complacency,
constraints and calculation. This result is consistent with the findings of several recent
studies that highlighted the significant role of psychological factors in attitude toward
vaccination both among the general public and among HCWs [43,79,80]. For example,
confidence manifested as a trust in government was found to be a significant factor in
willingness to accept a vaccine that is approved as safe and effective in a recent study
conducted in Hungary, Israel and Japan [81]. The role of vaccine confidence in actual uptake
of influenza vaccination was also evident in a recent study among HCWs in Italy [82]. In
addition, high levels of collective responsibility and confidence, as well as low levels
of constraints and calculation, were found to be significantly correlated with COVID-19
vaccine acceptance in a recent study among HCWs in Kuwait [83].

Complacency was also found to be a significant factor in influenza vaccine acceptance
and uptake. Consistent with this result, a recent study conducted among nurses in Hong
Kong showed that lower levels of complacency were linked with higher uptake of influenza
vaccination [84]. The impact of complacency in this study could be related to the finding of
slightly less than half of the study group stating that influenza causes mild symptoms only;
therefore, it cannot be considered as a serious disease. Thus, improving the level of disease
knowledge can increase influenza vaccine acceptance and enhance its uptake among HCWs.
Tackling the lack of knowledge regarding influenza and its vaccine is recommended, as this
finding has often been cited as an important determinant of influenza vaccine acceptance
and uptake in recent and past studies [85,86].

The results of the present study demonstrate that higher levels of knowledge about
influenza are associated with increased willingness to accept influenza vaccination if
provided freely, increased willingness to pay for the vaccine and a higher percentage of
actual uptake of the vaccine. Previously, this correlation was evident in a large multicenter
study from France that was conducted among HCWs [87]. In the aforementioned study,
Kadi et al. suggested that the low influenza vaccine coverage reported in their study was
associated with lack of knowledge regarding influenza and its vaccine [87]. A similar
pattern was reported in an earlier study among HCWs in the U.S. [88]. Therefore, strategies
to improve the level of influenza vaccine acceptance and uptake can benefit from focused
educational campaigns among HCWs to improve the level of knowledge about the disease
and to highlight the positive impact of vaccination on patient care [89]. Importantly, the
differences in the level of knowledge observed among HCW categories should be taken
into account in such educational campaigns. Considering that lower levels of influenza
knowledge were found among nurses, pharmacists and medical technicians compared to
physicians and dentists, the former groups can benefit from more didactic instructional
educational sessions [90].

Regarding self-reported influenza vaccine uptake in this study, lower levels of con-
straints appeared to be the most significant psychological factor among the study re-
spondents. Easy access to vaccination services, including on-site vaccination offered at
convenient times, can be helpful in overcoming constraints as a barrier to vaccine accep-
tance and uptake [91,92]. Provision of free vaccination, providing incentives and frequent
reminders (e.g., by short message service) are among the recommended measures to im-
prove vaccine uptake [89,93,94]. However, the motivational role of financial incentives to
increase the influenza vaccination coverage was not evident in a recent study among the
elderly in Hungary [95]. Thus, future studies are recommended to elucidate the role of
monetary incentives in actual influenza vaccine uptake.
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The analysis of sociodemographic characteristics in relation to influenza vaccine ac-
ceptance and uptake in this study showed that male respondents had higher vaccine
acceptance rates. Similar result were reported in various studies, which could be partly
related to a higher level of fear of side effects following vaccination among females, partic-
ularly in relation to pregnancy [43,96]. Older age was also associated with higher influenza
vaccine uptake but not with vaccine acceptance. Efforts to understand the reasons behind
such differences are rarely undertaken, which should be addressed in future research [43].
Other sociodemographic variables that were correlated with higher acceptance of influenza
vaccination and uptake included higher monthly income and higher educational level, as
well as a history of chronic disease. This result is consistent with the results of a majority of
similar studies and can be attributed to increased knowledge and affordability, as well as
lower levels of complacency among those with a history of chronic disease [43,97–99].

The differences observed in the rates of influenza vaccine acceptance and uptake
among HCW categories warrant implementation of slightly different strategies for vaccine
promotion depending on the group. These strategies are recommended to be tailored
according to occupational category [89,100]. In this study, physicians had the highest rates
of vaccine acceptance compared to nurses. A similar pattern was reported in two different
studies from Saudi Arabia and Italy [101–103]. Taken together, the differences in influenza
vaccine acceptance based on HCW category should be taken into account in efforts aimed
at increasing vaccine uptake [100].

An interesting result of this study is the correlation between self-reported influenza
vaccine uptake and lower levels of embrace of general vaccine conspiracy beliefs. This
correlation has not been investigated previously to the best of our knowledge. Such a
result highlights the importance of incorporating conspiracy as a determinant of vaccine
acceptance/uptake, which was recently done in the 7C model for the investigation of
vaccine readiness [37]. A similar correlation was observed in our previous research in the
context of COVID-19 vaccine hesitancy [41,54,83].

The frequent emergence of infectious diseases, accompanied by the wide prevalence
of adopting conspiratorial narratives, has become a notable observation (e.g., during the
COVID-19 pandemic and the ongoing multicountry monkeypox outbreak) [104–107]. The
negative impact of conspiracy beliefs related to the COVID-19 pandemic was presented
comprehensively in a recent systematic review by Ripp and Röer [104]. This includes
the reduced willingness to get vaccinated, in addition to the negative association with
preventive behavior (e.g., adhering to social distancing guidelines) [104,108]. In this study,
the negative impact of endorsing vaccine conspiracy beliefs was manifested in the associ-
ation with lower rates of influenza vaccine uptake in the study sample, highlighting the
need to consider the aspects of conspiracies in the implementation of effective intervention
measures with the aim of promoting vaccination [104,109].

The present study clearly shows the positive impact of providing vaccination for free
as opposed to the acceptance of influenza vaccination if payment is needed. In this study,
the item that assessed influenza vaccine acceptance if payment were needed was based
on the current market price of the vaccine in Jordan (about JOD 15, equal to USD ~21).
However, the vaccine is covered by medical insurance, with a majority of HCWs paying
10–20% of the price, which explains the much higher coverage rates compared to the low
rates of vaccine acceptance if payment were needed.

Another strategy suggested to promote influenza vaccine uptake among HCWs relies
on imposing enforced vaccination. In this study, slightly less than a half of the respondents
(48%) agreed that vaccination of HCWs against influenza should be mandatory. This result
points to the divisive nature of the mandatory vaccination issue. A discernible variability
of attitude toward mandatory influenza vaccination among HCWs was displayed in a
recent systematic review by Gualano et al., with positive attitudes reported in some settings
(e.g., Saudi Arabia and Turkey) [110–112].

Conflicting data exist regarding enforcing influenza vaccination among HCWs. Specif-
ically, a review by Wang et al. argued for the value of mandatory influenza vaccination in
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healthcare settings; nevertheless, the authors of the review demonstrated the prerequisites
needed for effective implementation of this strategy [113]. These include the role of educa-
tional efforts, effective communication to focus on the value of such a strategy in patient
safety and the significant role of support from the leadership in health institutions [114].
Additionally, in a review, Lytras et al. concluded that the most effective interventional
measure to increase influenza vaccination coverage among HCWs is mandatory vaccina-
tion [115]. Moreover, Al Awaidy et al. found that a positive attitude toward mandatory
influenza vaccination was correlated with higher rates of vaccine uptake among HCWs in
Oman [46]. Furthermore, Helena Maltezou et al. recently argued for mandatory influenza
vaccination among HCWs in light of the following reasons: (1) ease of implementation with
lower costs, (2) sustainable accomplishment of high vaccination rates and (3) encouraging
a culture of safety to prevail over autonomy [116].

On the contrary, De Serre et al. doubted the validity of compulsory influenza vacci-
nation benefits based on the lack of hard evidence to show a clear positive impact of such
a strategy on patient care [24]. Similarly, Edmond cited the lack of high-quality evidence
with respect to mandatory influenza vaccination and subsequent threats against the em-
ployment status of HCWs; however, the author mentioned that the current evidence is
sufficient to strongly recommend and encourage HCWs to accept and receive the influenza
vaccine [117].

Study Limitations

The results of the current study should be interpreted in light of several limitations as
follows. First, the sampling approach with online recruitment of participants and chain
referral could have resulted in a lack of randomization and potential selection bias; however,
such an effect is likely minimal, considering the distribution of sex and occupational
category in the study sample compared to the overall HCWs population in Jordan [55,56].
Second, the self-reported nature of influenza vaccine uptake assessment, with a lack of
data from registry records on actual influenza vaccine coverage in Jordanian HCWs, is
another caveat of the study. An important aspect that should be considered in any future
work assessing vaccine hesitancy is that directionality of vaccine hesitancy/rejection and
its associated psychological determinants cannot be inferred based a cross-sectional design.
Therefore, hardwired vaccination intention might be a determinant of other tested variables,
as observed in a recent study by Chambon et al. [118]. The lack of assessment of previous
influenza vaccine uptake in influenza seasons prior 2021 is another caveat of the present
study; however, our approach was adopted to minimize the possible effect of recall bias.

5. Conclusions

The findings of the current study can provide important clues to increase the influenza
vaccine uptake among HCWs in Jordan. Consideration of psychological variables with
respect to the intent to receive influenza vaccination is highly recommended, with commu-
nication of vaccine safety and emphasis on the potential risks of the disease. Promotion of
patient safety culture to enhance the concept of collective responsibility is also encouraged.
Reducing physical and psychological barriers, including cost issues, could be helpful in
increasing influenza vaccine acceptance and uptake among HCWs in Jordan. As evidenced
by the findings of this study, the role of educational programs appears highly valuable,
considering the role of knowledge in influenza vaccine acceptance and uptake.

A multifaceted approach of interventional measures is needed to tackle the issue
of influenza vaccine hesitancy among health professionals in Jordan. Although these
measures might be challenging from a logistical point of view, the potential beneficial
impact of improving vaccination rates against influenza can be used to promote such an
approach. These measures include reducing constraints by offering vaccination on site
and providing the vaccine for free. The issue of complacency can be tackled through
educational campaigns highlighting the importance of vaccination in reducing HCW
absenteeism and protecting vulnerable patients. Countering the embrace of general vaccine



Vaccines 2022, 10, 1355 17 of 22

conspiracy beliefs can be highly valuable, considering its discernible role in vaccine uptake,
as evidenced in this study.

Supplementary Materials: The following is available online at https://www.mdpi.com/xxx/s1.
Supplementary Figure S1: Filtration algorithm used to exclude participants that did not meet the
inclusion criteria and those with suspected careless responses.
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vaccination among family physicians. Vaccine 2016, 34, 1712–1718. [CrossRef]

113. Wang, T.L.; Jing, L.; Bocchini, J.A., Jr. Mandatory influenza vaccination for all healthcare personnel: A review on justification,
implementation and effectiveness. Curr. Opin. Pediatr. 2017, 29, 606–615. [CrossRef]

114. Rakita, R.M.; Hagar, B.A.; Crome, P.; Lammert, J.K. Mandatory Influenza Vaccination of Healthcare Workers: A 5-Year Study.
Infect. Control Hosp. Epidemiol. 2015, 31, 881–888. [CrossRef]

115. Lytras, T.; Kopsachilis, F.; Mouratidou, E.; Papamichail, D.; Bonovas, S. Interventions to increase seasonal influenza vaccine
coverage in healthcare workers: A systematic review and meta-regression analysis. Hum. Vaccines Immunother. 2016, 12, 671–681.
[CrossRef]

116. Maltezou, H.C.; Dounias, G.; Rapisarda, V.; Ledda, C. Vaccination policies for healthcare personnel: Current challenges and
future perspectives. Vaccine X 2022, 11, 100172. [CrossRef]

117. Edmond, M.B. Mandatory Flu Vaccine for Healthcare Workers: Not Worthwhile. Open Forum Infect. Dis. 2019, 6, ofy214.
[CrossRef]

118. Chambon, M.; Kammeraad, W.; van Harreveld, F.; Dalege, J.; Elberse, J.; van der Maas, H. Why COVID-19 vaccination intention
is so hard to change: A longitudinal study. PsyArXiv, 2022, preprint. [CrossRef]

http://doi.org/10.3390/ijerph19020733
http://doi.org/10.4103/1817-1737.62480
http://doi.org/10.4161/hv.26036
http://doi.org/10.1186/s40359-022-00771-2
http://doi.org/10.1177/1948550620934692
http://doi.org/10.1017/S0033291720004067
http://doi.org/10.3390/medicina58070924
http://doi.org/10.1111/aphw.12223
http://www.ncbi.nlm.nih.gov/pubmed/32864837
http://doi.org/10.1016/j.puhe.2021.10.006
http://www.ncbi.nlm.nih.gov/pubmed/34801843
http://doi.org/10.1016/j.vaccine.2020.12.061
http://www.ncbi.nlm.nih.gov/pubmed/33451776
http://doi.org/10.1016/j.jhin.2017.02.005
http://www.ncbi.nlm.nih.gov/pubmed/28283372
http://doi.org/10.1016/j.vaccine.2016.01.057
http://doi.org/10.1097/MOP.0000000000000527
http://doi.org/10.1086/656210
http://doi.org/10.1080/21645515.2015.1106656
http://doi.org/10.1016/j.jvacx.2022.100172
http://doi.org/10.1093/ofid/ofy214
http://doi.org/10.31234/osf.io/b9qrj

	Introduction 
	Materials and Methods 
	Study Design 
	Survey Instrument 
	Main Study Measures 
	Statistical Analysis 

	Results 
	General Features of the Study Sample 
	Knowledge of Influenza and Attitude toward Its Vaccination among the Study Respondents 
	About Two-Thirds of the Study Sample Reported Influenza Vaccine Uptake in the Last Season 
	Physicians Had the Highest Rate of Vaccine Acceptance, and Nurses Had the Lowest Rate of Willingness to Pay for the Vaccine 
	Influenza Vaccine Acceptance Drops Significantly if Payment Is Required 
	The 5C Psychological Determinanats Were Associated with Influenza Vaccine Acceptance if Provided Freely 
	Confidence, Complacency, Constraints and Collective Responsibility Were Correlated with Willingness to Pay for Influenza Vaccination 
	Confidence, Complacency, Constraints, Collective Responsibility and Embrace of Vaccine Conspiracy Beliefs Were Correlated with Influenza Vaccine Uptake 

	Discussion 
	Conclusions 
	References

