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Abstract

Background The emergence of several SARS-CoV-2 variants may necessitate an annual COVID-19 booster vaccine.
This study aimed to evaluate healthcare workers' (HCWs) acceptance of a COVID-19 yearly booster vaccine if recom-
mended and its association with their attitudes and burnout levels.

Methods We used an online self-administered questionnaire to conduct a cross-sectional study of all HCWs

in the West Bank and Gaza Strip of Palestine between August and September 2022. We used the Vaccination Attitudes
Examination scale to assess HCWs'vaccination attitudes and the Maslach Burnout Inventory to assess work-related
Burnout. In addition, we conducted logistic regression to identify factors independently associated with the accept-
ance of the booster vaccine.

Results The study included 919 HCWs; 52.4% were male, 46.5% were physicians, 30.0% were nurses, and 63.1%
worked in hospitals. One-third of HCWs (95% Cl: 30.5%-36.7%) said they would accept an annual COVID-19 booster
vaccine if recommended. HCWs who are suspicious of vaccine benefits [aOR=.70; 95%Cl: .65-.75] and those con-
cerned about unforeseeable future effects [aOR=.90; 95%Cl: .84-.95] are less likely to accept the booster vaccine if rec-
ommended, whereas those who receive annual influenza vaccine are more likely to get it [aOR=2.9; 95%Cl: 1.7-5.0].

Conclusion Only about a third of HCWs would agree to receive an annual COVID-19 booster vaccine if recom-
mended. Mistrust of the vaccine’s efficacy and concerns about side effects continue to drive COVID-19 vaccine reluc-
tance. Health officials need to address HCWs' concerns to increase their acceptance of the annual vaccine if it is to be
recommended.
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Introduction

COVID-19 first appeared in Wuhan, China, in December
2019 and rapidly spread worldwide, prompting the World
Health Organization (WHO) to declare a pandemic in
March 2020. As of September 2022, it is estimated that
610 million people have contracted the disease, with 1.5
million fatalities [1]. In Palestine, approximately 620,000
cases have been confirmed, resulting in 5,403 deaths over
the same period [2]. It also significantly impacted the
healthcare system, increasing admissions and infection
of healthcare workers (HCWs) and decreasing essential
healthcare utilization [3].

Vaccination is among the most advantageous health
interventions due to its positive effects on population
health and the economy. COVID-19 vaccination has
effectively prevented the disease and lowered the risk
of hospitalization and death [4]. This protection, how-
ever, declines over time due to waning immunity and,
most importantly, the emergence of new virus variants
[5]. Several SARS-CoV-2 variants have emerged since
the pandemic’s beginning, the most significant of which
were Alpha, Beta, Gamma, Delta, and Omicron. These
variants were linked to increased transmissibility or viru-
lence and decreased vaccination effectiveness and were
responsible for multiple waves of infections worldwide
[6]. The World Health Organization mentions these to
explain why we may need COVID-19 booster doses [7]
and raises the possibility that a COVID-19 booster vac-
cine is required. Some wealthy countries are taking steps
in this direction by promoting annual COVID-19 vacci-
nation. According to the White House, the United States
could have a COVID-19 booster schedule similar to the
annual influenza vaccine [8]. In addition, yearly COVID-
19 vaccinations are expected in the United Kingdom,
particularly for HCWs, to protect against anticipated
COVID-19 surges during the winter [9].

Primary prevention strategies rely on the vaccina-
tion practices and attitudes of HCWs. Positive attitudes
towards vaccination protect themselves, their families,
and patients and encourage others to adopt it. They serve
as vaccine enablers and communicators to patients and
the public [10], but their reluctance to accept booster
doses may undermine vaccine trust [11]. Several studies
have shown that HCW vaccination hesitancy is variable.
A rapid systematic review found that vaccine acceptance
varied widely, ranging from 27.7% to 77.3% [12]. Another
meta-analysis study revealed that HCWs’ COVID-19 vac-
cine acceptance pooled effect value was 51% [13], while it
was generally low in Africa [14].

Similarly, studies conducted in Palestine shortly
before the vaccine’s initial launch showed that HCWs
hesitated to accept the vaccination [15, 16]. Hesi-
tancy has been linked to various factors, including sex,
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profession, education, previous influenza vaccination,
self-perceived risk, vaccine safety and effectiveness
concerns, and many other factors [12—14]. A recently
published study reported that almost a quarter of Brit-
ish HCWs hesitated to receive a regular COVID-19
vaccination. Age, ethnicity, previous COVID-19 vacci-
nation, attitudes, and influenza vaccinations in previ-
ous seasons were all associated with regular COVID-19
vaccination [17].

Negative attitudes toward healthy behaviors may
result from the stress of HCWs [18]. Burnout, a psy-
chological work-related stress syndrome that develops
in response to occupational stressors [19], is common
among HCWs, exacerbated by the COVID-19 pan-
demic [20]. It consists of three elements: emotional
exhaustion (EE), depersonalization (DP) (becoming
emotionally distant or indifferent), and a diminished
sense of personal accomplishment (PA) [19]. Burnout
has many consequences, including decreased job sat-
isfaction, absenteeism, anxiety, depression, substance
abuse, suboptimal patient care, and impaired quality of
care [21].

Palestinian HCWSs experience high levels of Burn-
out, which can be attributed to the pressures of daily
work and the challenges Palestine faces as a developing
country still under occupation [22, 23]. In addition to its
direct effects, Burnout can have indirect consequences
on HCWs, leading to a decline in service quality charac-
terized by reduced adherence to guidelines, ineffective
communication, compromised patient outcomes and
diminished safety standards [24].

This is the first study in the Eastern Mediterranean
Region to examine HCWSs’ willingness to accept and
attitudes toward an annual COVID-19 booster vaccine.
A better understanding of the acceptance rate of an
annual COVID-19 booster vaccine among HCWs and
the factors influencing it would aid in developing inter-
ventions to reduce hesitancy and increase uptake. The
primary objective of this study is to assess the willing-
ness of healthcare workers (HCWs) to accept an annual
COVID-19 booster vaccine, should it be recommended.
Secondary objectives are 1. investigating the relationship
between HCWSs’ attitudes towards the COVID-19 vac-
cine and their willingness to accept the booster dose, 2.
examining the association between HCWSs’ burnout lev-
els and their acceptance of the vaccine booster dose. The
primary hypotheses to be examined in this study are: 1.
There is a significant relationship between HCWs’ atti-
tudes towards the COVID-19 vaccine and their accept-
ance of the vaccine booster dose, and 2. There is a
significant association between HCWs’ level of Burnout
and their acceptance of the COVID-19 vaccine booster
dose.
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Methods

Study design and population

We conducted a cross-sectional study from August
to September 2022 using an online self-administered
questionnaire. We targeted all Palestinian HCWs,
including physicians, nurses, and allied health profes-
sionals such as lab technicians, radiology technicians,
and occupational and physical therapists. These HCWs
worked in various healthcare settings throughout the
West Bank and Gaza Strip, including hospitals and pri-
mary healthcare clinics run by government and non-
governmental organizations. The inclusion criteria
were currently HCW, including physicians, nurses, and
paramedics, and working in a health care setting. The
inclusion of this heterogeneous group of HCWs (phy-
sicians, nurses, etc.) with diverse background charac-
teristics is because they all share a high susceptibility
to the infection. More importantly, they all share a
characteristic of still being seen as a trustworthy infor-
mation source, promoting vaccination in low-resource
settings and among other groups hesitant to vaccinate
[10, 25, 26].

A minimum sample size of 911 HCWSs was necessary
to determine the prevalence of hesitancy for annual
COVID-19 vaccination. It was calculated using the for-
mula n=[DEFF*Np(1-p)]/[(d2/Z21-a/2*(N-1) + p*(1-
p), where Z=1.96 is the confidence level statistic,
DEFF =1 is design effect, P=33% is the estimated pro-
portion of HCWs willing to receive an annual COVID-
19 booster vaccine based on previous studies [15], and
d=3% is the absolute precision. Thus, a minimum
sample size of 911 HCWs was necessary to achieve the
study objectives.

We employed a convenience sampling technique to
recruit participants for our study. Specifically, we dis-
tributed Google Forms links and introductory invita-
tions to closed institutional groups of HCWs through
messaging platforms such as WhatsApp and Messenger.
This method allowed us to efficiently reach out to health-
care professionals within specific institutional networks,
ensuring a diverse representation of participants from
various healthcare settings. The study was carried out in
compliance with current laws on ethical standards and
privacy protection. Along with the questionnaire, we
enclosed an introductory note explaining the study’s pur-
pose and assured respondents that their anonymity and
the confidentiality of their responses would be strictly
protected. In addition, participants were asked to con-
firm their agreement with the information provided and
their willingness to participate online by tapping the "I
agree" item. The Institutional Review Board of An-Najah
National University approved the study [Ref. #: Med.
August 2022/26].

Page 3 of 10

Measurement tools

The research team developed the questionnaire for this
study using related literature and previous studies (Sup-
plementary File 1). Before being finalized and distrib-
uted to participants, the questionnaire was reviewed by
three experts in the field and piloted with 30 HCWs. It
is divided into four sections. The first section assessed
HCWs’ background, professional, and clinical character-
istics, which included age, gender, profession, workplace
place, marital status, smoking status, and presence of
chronic diseases. The second section evaluated variables
associated with COVID-19 in terms of the history of
COVID-19 by polymerase chain reaction (PCR), history
of vaccination, and vaccine side effects.

Furthermore, we assessed the annual influenza vac-
cine uptake by asking, "Do you get the influenza vac-
cine yearly?". The questionnaire incorporated a specific
question to evaluate the primary outcome of the study,
directly inquiring of HCWs whether they would agree to
receive an annual COVID-19 booster vaccine if recom-
mended, allowing for three potential responses: "Yes,"
"No," or "Not decided” Participants were subsequently
categorized as acceptant or hesitant, with acceptant
referring to HCWs who responded yes. In contrast,
hesitant encompassed those who replied negatively or
expressed uncertainty by stating "No" or "Not decided."

The third section used the Vaccination Attitudes Exam-
ination Scale (VAX) adjusted to the COVID-19 vaccine
to assess the HCWSs’ vaccination attitudes [27]. It has
12 items divided into four sub-scales: mistrust of vac-
cine benefits, worries over future effects, concerns about
commercial profits, and preference for natural immunity.
Each subscale has three items scored from 1 (strongly
agree) to 6 (strongly disagree), except items of the first
subscale, which are reversely coded. Higher scores indi-
cate anti-vaccination attitudes. We used the Arabic ver-
sion of the VAX scale, which has been used in previous
studies and had high internal consistency [28]. The inter-
nal consistency coefficient (Cronbach’s a) of the VAX
scale used in this study was 0.84.

The last section evaluated HCWs” work-related Burn-
out using the Maslach Burnout Inventory (MBI) [29]. It
is a 22-item tool that asks participants, on a 7-point Lik-
ert scale (from 0, 'never; to 6, daily’), how frequently they
had recently experienced specific feelings related to their
work. The MBI is the most commonly used tool, and it
consists of three scales: EE (nine items), which measures
one’s emotional and physical exhaustion as a result of his
work; DP (five items), which assesses work-related stress,
lack of feeling, impersonal responses to patient care, and
reduced empathy; and PA (eight items), which evaluates
the individuals’ perception of their work and reflects
how they perceive its significance. High scores on the
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EE or DP scales or low scores on the PA scale indicate
a high level of Burnout. While no definite cut-off points
for MBI subscales exist, we used the following cut-off
points from a previous study on HCWs in the region [30]:
Burnout was high on EE and PA, and DP when the scores
were>35,<29, or>11, respectively. It was moderate on
EE, PA, and DP when scores were 21-30, 41-36, and
6-10, respectively. HCWs who ranked high in all three
dimensions were considered to have very high Burnout.
Internal consistency (Cronbach’s) values for the EE, DP,
and PA dimensions used in this study were all high: 0.88,
0.80, and 0.90, respectively.

Data analysis

Data entry and analysis were done with the IBM SPSS
Statistics for Windows, version 21 (IBM Corp., Armonk,
NY, USA). We summarized categorical variables using
frequency distributions and proportions, and the asso-
ciations were tested using the chi-square test. Next, the
Kolmogorov—Smirnov test was used to determine the
normality of continuous variables, which revealed that
they were normally distributed. The data was then sum-
marized using mean and standard deviation (SD), and
the association between different groups was conducted
using the independent t-test. The binary logistic regres-
sion model accounted for confounders and assessed fac-
tors independently associated with vaccine booster dose
hesitancy. Adjusted odds ratios (aOR) and 95% confi-
dence intervals (CI) were used to present the findings.
We computed the area under the curve-receiver operat-
ing characteristic (AUC-ROC) to evaluate the perfor-
mance of the multivariate logistic regression model using
fivefold cross-validation and 100 iterations. The AUC
equals 82%, which is considered an excellent capacity to
discriminate between an acceptant and a hesitant class.
This step was done by R cran version 4.3. The significance
level was set at a P-value of less than 0.05.

Results

Background characteristics

The study included 919 HCWs in total. Table 1 shows
the sociodemographic and work-related characteristics
of the study sample. It was found that 52.4% of respond-
ents were male, 58.7% were under 30, and 53.5% were
married. Almost half of the participants were employed
by the government, 46.5% were physicians, 30.0% were
nurses, and 63.1% worked in hospitals. About one-fourth
of HCWs smoked, and 7.6% had chronic diseases.

Annual COVID-19 booster vaccine

Overall, 308 HCWs (33.5%; 95% CI: 30.5%-36.7%) said
they would accept an annual COVID-19 booster vaccine
if recommended, while 611 (66.5%; 95% CI: 44.7%- 69.5%)
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were hesitant; 44.7% said no, and 21.8% were undecided
(Fig. 1).

The bivariate analysis revealed significant variations in
booster vaccine acceptability based on gender, profes-
sion, and work division. For instance, male HCWs were
more likely to accept the annual COVID-19 booster
vaccine than females (52.4% vs 27.9%; P value 0.001).
Furthermore, physicians were more likely to accept the
annual COVID-19 booster vaccine than nurses (51.8% vs.
30.0%; P value<0.001), and HCWs working in hospitals
exhibit higher levels of booster vaccine acceptance than
HCWs working at PHC centers (63.1% vs 27.0%; P value
0.001) (Table 1). Additionally, HCWs who had previ-
ously received the COVID-19 vaccine (52.4% vs. 27.9%; P
value <0.001) and those who routinely received an annual
influenza vaccine (56.9% vs. 29.9%; P value <0.001) dem-
onstrated a greater likelihood of acceptance (Table 2).
On the other hand, HCWs who are suspicious of vaccine
benefits and concerned about unforeseeable future con-
sequences are more likely to be hesitant (Table 2).

Burnout among HCWs

Overall, 273 HCWs (29.7%) reported high EE, 454
HCWs (49.4%) reported high DP and 202 HCWs (22.0%)
reported high reduced PE. In addition, higher lev-
els of vaccine hesitancy were observed among HCWs
with moderate and high levels of Burnout in the three
domains, but none reached statistical significance
(Table 3).

Determinants of annual COVID booster vaccine accept-
ance A logistic regression was performed to ascertain
the effects of sex, professional work division, COVID and
Influenza vaccination history, burnout construct, and atti-
tudes towards vaccination on the likelihood of accepting
an annual COVID booster vaccine. The model explained
40.0% (Nagelkerke R square) of the variance in accepting
an annual COVID booster vaccine. HCWs who are sus-
picious of vaccine benefits [p-value<0.001, aOR=0.70;
95%CI: 0.65-0.75] and those concerned about unfore-
seeable future effects [p-value 0.001, aOR=0.90; 95%CI:
0.84-0.95] are less likely to accept an annual COVID-19
booster vaccine if recommended, whereas those who
receive annual influenza vaccine are more likely to accept
it [p-value <0.001, aOR=2.9; 95%CI: 1.7-5.0] (Table 4).

Discussion

The study reveals that HCWs are generally hesitant
to receive an annual COVID-19 booster vaccine, with
only one-third accepting it. These findings are signifi-
cantly lower than those reported among HCWs in high-
income countries. For example, in recent surveys, 76.5%
of British HCWs [17] and 74.5% of Polish HCWs were
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Table 1 Participants' background and demographic characteristics with the willingness to get an annual COVID booster vaccine

(n=919)
Characteristic Total n (%) Annual COVID-19 booster vaccine P-value*
Acceptant Hesitant

Sex
Male 480 (52.4%) 185 (38.5%) 295 (61.5%) .001
Female 437 (47.6%) 122 (27.9%) 315 (72.1%)

Age
Under 30 years 539 (58.7%) 168 (34.5%) 353 (65.5%) 635
30-39 years 263 (28.6%) 82 (31.2%) 181 (68.8%)
>40 years 114 (12.4%) 39 (34.2%) 75 (65.8%)

Marital status
Married 492 (53.5%) 155 (31.5%) 337 (68.5%) 158
Single 423 (46.4%) 153 (35.9%) 273 (64.1%)

Profession
Physicians 425 (46.5%) 185 (43.5%) 240 (56.5%) <.001
Nurses 274 (30.0%) 73 (26.6%) 201 (73.4%)
Allied health professionals 215 (23.5%) 49 (22.8%) 166 (77.2%)

Health care setting
Governmental 467 (51.8%) 170 (35.7%) 306 (64.3%) 176
Non- Governmental 82 (8.9%) 22 (26.8%) 60 (73.2%)
Private 343 (37.3%) 107 (31.2%) 236 (68.8%)

Work division
Hospitals 543 (63.1%) 206 (37.9%) 337 (62.1%) .001
Primary health care 232 (27.0%) 68 (29.3%) 164 (70.7%)
Others® 85 (9.9%) 17 (20.0%) 68 (80.0%)

Smoking
Non-smoker 648 (60.5%) 213 (32.9%) 435 (67.1%) 327
ex-smoker 33 (3.6%) 15 (45.5%) 18 (54.5%)
Smoker 238 (25.9%) 80 (33.5%) 158 (66.4%)

Chronic disease’
Yes 70 (7.6%) 20 (28.6%) 50 (71.4%) 362
No 849 (92.4%) 288 (33.9%) 561 (66.1%)

* Chi-squared test

2 Chronic diseases include hypertension, diabetes, cancer, chronic kidney disease, chronic respiratory diseases, and others

b Include private clinics, laboratories, pharmacies, etc.

willing to receive COVID-19 vaccine booster doses.
Higher rates of COVID-19 vaccine booster dose accept-
ance were reported among HCWs in the United States
(83.6%) [31] and China (90.3%) [32]. This subject has
not been widely researched in Arab countries. A survey
conducted in Saudi Arabia revealed that 67.3% of HCWs
expressed willingness to receive the COVID-19 booster
vaccine [33].

Generally, the acceptance rates of the COVID-19 vac-
cine in Arab countries are low and exhibit variability
across different countries. A multinational study found
that more than half of Arabs are unwilling to receive the
COVID-19 vaccine [34]. According to a recent systematic

review and meta-analysis, the acceptance rates range
from 20% to 97.8%, with countries such as Egypt, Pal-
estine, Jordan, and Oman demonstrating low rates [35].
This limited acceptance may impede the effectiveness of
disease control efforts and shape perceptions regarding
vaccinations, mainly if the requirement for annual vacci-
nations is enforced.

The effectiveness of vaccines, particularly the booster
vaccine, was a significant factor in the general public’s
acceptance of the COVID-19 booster vaccine among
Algerians and Americans [36, 37]. However, employee
organization trust plays a significant role in hesitancy in
the UK. It has also been reported that ethnic diversity
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Acceptant M Hesitant

44.7%

No ™ Not decided yet
Fig. 1 Healthcare workers'responses about receiving an annual COVID-19 booster vaccine
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Table 2 HCWs' history of COVID-19 infection, COVID-19 vaccine uptake, and vaccination attitudes with the willingness to get an

annual COVID booster vaccine (n=919)

Total n (%) Annual COVID-19 booster vaccine P-value*
Acceptant Hesitant
Previous COVID-19
Yes 580 (63.3%) 196 (33.8%) 384 (66.2%) 631
No 335 (36.6%) 108 (32.2%) 227 (67.8%)
Dealt with post-vaccination severe COVID-19 cases
Yes 529 (58.7%) 186 (34.5%) 353 (65.5%) A47
No 380 (41.3%) 122 (32.1%) 258 (67.9%)
COVID-19 vaccination
Yes 722 (78.6%) 270 (37.4%) 452 (62.6%) <.001
No 197 (21.4%) 38(19.3%) 159 (80.7%)
Side effects of COVID-19 vaccine
Yes 412 (42.9%) 143 (34.7%) 269 (65.3%) .085
No 310 (57.1%) 127 (41.0%) 183 (59.0%)
Received annual influenza vaccine
Yes 123 (13.4%) 70 (56.9%) 53 (43.1%) <.001
No 796 (86.6%) 238 (29.9%) 558 (70.1%)
Mistrust of vaccine benefits (Mean + SD) 92+39 6.6+2.7 106+3.8 <.001
Worries over future effects (Mean + SD) 142432 137428 144432 .002
Concerns about commercial profits (Mean + SD) 10.8+4.0 95+40 114+39 242
Preference for natural imnmunity (Mean + SD) 124+39 113+38 129+38 936

* Chi-squared test and independent t-test

affects the hesitancy levels of HCWs [17]. In Pales-
tine, and with comparable results in Africa, hesitance
to receive a booster vaccination was strongly corre-
lated with a lack of confidence in the value of vaccina-
tion [38]. Worries about unforeseen future effects were

another factor that hindered the acceptance of COVID-
19 booster vaccinations. Also, study participants from
Poland and Jordan disagreed that a booster dose of the
COVID-19 vaccine would be as safe as the initial doses
[39, 40]. Reassuring HCWs of the efficacy of COVID-19
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Table 3 Burnout among HCWs and its association with the
willingness to get an annual COVID-19 booster vaccine (n=919)

Totaln (%) Annual COVID-19 booster P-value*
vaccine
Acceptant  Hesitant
Emotional exhaustion
High 273(29.7%)  85(31.1%) 188 (68.9%) .137
Moderate 273 (29.7%) 84 (30.8%) 189 (69.2%)
Low 373 (40.6%) 139(37.3%) 234 (62.7%)
Total score  246+126 239+128 250+125 250
Depersonalization
High 454 (49.4%) 91 (30.3%) 209 (69.7%) 363
Moderate 193 (21.0%) 82 (35.2%) 151 (64.8%)
Low 272 (29.6%)  135(35.0%) 251 (65.0%)
Total score 84+6.8 8.1+£65 85+69 529
Personal accomplishment
High 202 (22.0%) 73 (36.1%) 129 (63.9%) .667
Moderate 145 (15.8%) 48 (33.1%) 97 (66.9%)
Low 572 (62.2%) 187(32.7%)  385(67.3%)
Total score 302+11.8 306+122 30.1+£11.6 341
Very high Burnout®
Yes 101 (11.0%)  28(27.7%) 73 (72.3%) 191
No 818(89.0%) 280(34.2%) 538 (65.8%)

" *Chi-squared test and independent t-test
2 HCWs who are categorized high in the three dimensions

vaccines and being transparent about their side effects
are crucial strategies for addressing vaccine benefits
and fear of side effects, thereby increasing acceptance
of booster vaccination. The publication of new studies
showing the vaccine’s long-term safety can dispel many
HCWSs’ concerns and increase the vaccine’s acceptance.

Acceptance of an annual COVID-19 booster vaccine
is significantly associated with annual influenza vaccina-
tion. The logistic regression results indicated that health-
care workers who receive the yearly influenza vaccine
are 2.9 times more likely to accept an annual COVID-
19 booster vaccine. A review of COVID-19 vaccination
hesitancy among HCWs found that previous vaccination
habits, particularly for influenza, were associated with
support for COVID-19 vaccination [41]. As participa-
tion in healthy behavior is expected to be generic, it is
assumed that receipt of a previous COVID-19 vaccine
should be associated with acceptance of an annual vac-
cine [31].

The results showed no association between gender
and willingness to get the annual COVID-19 booster
vaccine, contrary to previous studies. Women have his-
torically been more reluctant to receive vaccinations
than men [42], specifically for the COVID-19 vaccine;
people surveyed believed that the vaccine could cause
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infertility [43]. Previous COVID-19 intention and uptake
studies demonstrated that female HCWs were less likely
to intend to take and certainly take the COVID-19 vac-
cine [15, 28]. The disappearance of the gender gap for the
annual booster COVID-19 in this study could be attrib-
uted to the general low acceptance rate among all and the
high level of concern about unanticipated future effects
shared by both genders. These results emphasize that
interventions aimed at increasing the uptake of a booster
vaccination amongst Palestinian HCWs should not nec-
essarily be targeted toward either gender.

We did not find a significant association between the
HCW profession and acceptance of an annual COVID-
19 booster. French nurses were more reluctant to accept
the COVID-19 vaccine during the initial pandemic
wave than physicians [44]. Similarly, a systematic review
study investigated the predictors of vaccine hesitancy
and acceptance across different groups and reached an
identical conclusion [45]. Although our analysis did not
uncover this correlation, the rate of vaccination accept-
ance among nurses remains low, which may negatively
impact the vaccination compliance of individuals who
interact professionally or personally with vaccine-hesi-
tant nurses in the future.

The lack of belief in the vaccine’s effectiveness and con-
cerns about potential unseen side effects have a negative
impact on the willingness to accept an annual COVID-19
booster dose, as indicated by the logistic regression anal-
ysis. Studies have shown that mistrust in vaccine efficacy
has remained constant throughout the COVID-19 pan-
demic. This could be attributed to the limited availability
of long-term research on the topic and the rapid intro-
duction of the COVID-19 vaccine despite the disparity
between early COVID-19 and post-COVID-19 anti-vac-
cination attitudes [46].

The relationship between HCWSs’ vaccination hesi-
tancy and Burnout is a significant concern in the
healthcare sector. Few studies suggest that vaccine
hesitancy among HCWs’ can be linked to increased
levels of burnout [47]. Galanis P and colleagues found
that Greek nurses who had encountered Burnout were
less likely to accept a booster COVID-19 vaccine dose
[47, 48]. HCWs’ unwillingness to receive vaccinations
not only indicates a potential lack of understanding
about its benefits but also can be attributed to stress
and emotional exhaustion [49]. EE was present in one-
third of the sample, and high DP and low PA were pre-
sent in approximately half of the sample. Our results on
the prevalence of Burnout are significantly higher than
HCWs in Turkey [50]. The burden of pandemic-related
challenges and concerns about personal health and
safety may exacerbate Burnout among HCWs. This sit-
uation presents a dual challenge, as Burnout affects not
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Table 4 Multivariable analysis of variables associated with willingness to get an annual COVID booster vaccine
SE P Value* Adjusted OR (95%Cl)
Sex
Male 209 929 1.1 (68-1.5)
Female® 1
Profession
Physicians 286 096 1.6 (92-2.8)
Nurse 313 601 12 (64-2.2)
Allied health professionals® 1
Work division
Hospitals 393 285 15(71-3.3)
Primary health care 417 650 1.2 (54-2.8)
Other health care settings® 1
COVID-19 vaccination
Yes 244 208 14 (84-2.2)
No? 1
Received annual influenza vaccine
Yes 275 <.001 29(1.7-5.0)
No? 1
Emotional exhaustion
High 290 652 1.2 (65-2.1)
Moderate 288 949 1.1 (58-1.8)
Low?
Depersonalization
High 265 367 13(76-2.2)
Moderate 265 821 1.1(63-1.8)
Low?
Personal accomplishment
High 245 144 14 (89-2.3)
Moderate 282 941 59-1.8
Low? 1
Mistrust of vaccine benefits 036 <.001 .70 (65-.75)
Worries over unforeseen future effects 033 .001 90 (.84-.95)

OR Odds Ratio, CI Confidence interval
2 Reference group

only individual well-being but also has implications for
the overall quality of patient care. Our bivariate analysis
results indicated that those who reported higher burn-
out levels for the three subscales were more likely to be
hesitant to receive an annual booster dose, though this
was not statistically significant. A survey conducted in
the United States revealed that stress does not affect
COVID-19 vaccine hesitancy [51].

Our findings should be interpreted with the follow-
ing limitations in mind. First, the obtained results may
be of limited representativeness due to the non-random
sampling technique used to recruit participants for this
study. Second, our study is susceptible to self-reporting
bias as we relied on HCWs to share their views and
practices regarding COVID-19 vaccines. This may not

be entirely accurate, as people have a tendency to pre-
sent themselves positively. Comparing these results
to future vaccine uptake would be a helpful analysis.
Third, even though the first question in the survey
asked HCWs if they agreed to participate, an online
survey makes estimating the response rate difficult.
This may introduce non-response bias, undermining
the study’s generalizability. Last, the cross-sectional
survey design limits our ability to establish causal rela-
tionships, and HCWs’ attitudes may change over time.
Despite these limitations, the study included a large
sample of healthcare workers from various sectors,
making it one of the first to address this issue in this
population group. The findings should aid in a better
understanding of the problem and future research.
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Conclusion

In conclusion, the acceptance of an annual COVID-19
booster vaccine is low among Palestinian HCWs. Mistrust
of the annual COVID-19 booster vaccine efficacy and
concerns about unforeseen side effects remain significant
factors in COVID-19 vaccine hesitancy. We recommend
launching educational campaigns to address concerns
about vaccine benefits and potential long-term effects, as
well as developing tailored communication strategies for
specific groups, such as female HCWs, nurses, and PHC
center staff, to improve understanding and acceptance of
the booster vaccine, which helps to increase trust in the
COVID-19 vaccine. Healthcare leadership should strongly
endorse the significance of vaccinations, encouraging
administrators and department heads to set a positive
example. On-site vaccination clinics should be established
in healthcare facilities, offering flexible scheduling and
incentives. Establish a long-term monitoring system to
track vaccination adverse effects and complications and
the acceptance of annual COVID-19 booster vaccines
by HCWs. Regularly assess and adapt strategies based
on changing perceptions and needs. Further research is
needed to identify and address specific vaccine concerns
and build trust among HCWs.
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