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Abstract

Background In light of the ongoing monkeypox (MPOX) epidemic, healthcare workers (HCWSs) have been in con-
tact with various diseases. Therefore, they should take appropriate preventive and control measures to maintain their
health. This study assessed Egyptian HCWs'intentions to take MPOX vaccines.

Methods A cross-sectional survey was conducted using social media platforms between September 27 and Novem-
ber 4,2022. An anonymous online survey using the 5C scale was conducted using convenience and snowball sam-
pling methods to assess the five psychological antecedents of vaccination (i.e.,, confidence, constraints, complacency,
calculation, and collective responsibility).

Results A total of 399 HCWs with a mean age of 32.6+ 5.7 participated in this study. Of them, 89.7% were female. The
five C psychological antecedents of vaccination were as follows: 55.9% were confident about vaccination, 50.6% were
complacent, 56.6% experienced constraints, 60.7% calculated the risk and benefit, and 58.4% had collective respon-
sibility. Multivariate analysis showed that high income level and having information about MPOX were significant
predictors of confidence in the MPOX vaccines (adjusted odds ratio ((AOR)=4.19, 95% CI (1.12—- 15.59), P=0.032). Par-
ticipants aged 31-45 years and 19-30 years showed significant association (AOR=2.46, 95% Cl (0.85-7.15), P=0.096)
and (AOR=4.19,95% Cl (1.39-12.64), P=0.011), respectively. Having an idea about the MPOX vaccines significantly
predicted the complacency domain (AOR=3.77, 95%Cl (1.47-9.65, P=0.006). Moreover, precollege/undergradu-

ate education and having an idea about MPOX vaccination were significant predictors of the constraint domain
(AOR=1.81.95% Cl (1.09-2.99, P=0.020), (AOR=2.70, 95% CI (1.05-6.95, P=0.038), respectively). Female sex, having

a diploma, postgraduate studies, and having an idea about MPOX vaccine significantly predicted calculation domain
(AOR=2.06, 95% Cl (1.05-4.04, P=0.035), (AOR=3.98,95% Cl (1.33-11.87, P=0.013), (AOR=2.02, 95% Cl (1.25-3.26,
P=0.004) & (AOR=2.75.95% CI (1.05-7.18, P=0.039), respectively. The only significant predictor of collective respon-
sibility was having a diploma and postgraduate studies (AOR=3.44, 95% Cl (1.21-9.78, P=0.020), (AOR=1.90,95% Cl
(1.17-3.09, P=0.009).
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Conclusions Efforts to control MPOX should focus on promoting protective measures such as the vaccination
of HCWs as well as raising their awareness about the updated information regarding the virus and the approved

vaccines.

Keywords Monkeypox, Vaccine hesitancy, Emerging diseases, Healthcare worker, Egypt

Introduction

Monkeypox (MPOX) is a zoonotic infectious disease
caused by the monkeypox virus (MPOXYV), a prominent
double-stranded DNA virus belonging to the Orthopox-
virus genus and family [1]. The virus was first discov-
ered in 1958 after outbreaks in research-held monkeys
exhibited symptoms resembling small pox [2]. In 1970,
MPOXV was identified in humans when infants in the
Democratic Republic of the Congo were initially misdiag-
nosed with smallpox, and later outbreaks occurred out-
side of Africa, including the United States in 2003 [3, 4].

Recognizing the global threat posed by MPOX, the
World Health Organization (WHO) designated it as
an emerging disease in 2018, emphasizing the need for
research and development in this area [5]. The ongo-
ing worldwide outbreak of MPOX has been classified as
a Public Health Emergency of International Concern,
underscoring the urgency of effective prevention and
control strategies [6]. While specific treatments such as
tecovirimat, brincidofovir, and vaccinia immunoglobu-
lin have been licensed for MPOX treatment, vaccination
remains the most effective means of preventing and con-
trolling infectious diseases, including MPOX [1, 7-9].

Healthcare workers (HCWs) play a crucial role in dis-
ease surveillance, diagnosis, and management, making
their vaccination against MPOX essential [10]. How-
ever, vaccine hesitancy (VH) among HCWs has emerged
as a significant challenge, influenced by psychological
factors and beliefs surrounding vaccination [11-13].
Understanding the attitudes and concerns of HCWs
regarding MPOX vaccination is vital for addressing VH
and ensuring the effective implementation of vaccination
programs.

The 5C scale is a tool developed to improve the effec-
tiveness of measures that influence an individual’s deci-
sion to get vaccinated. Unlike other tools that only
consider the 3 C model, which includes confidence, com-
placency, and constraints, the 5C scale evaluates five psy-
chological antecedents. These include confidence in the
vaccine’s safety and efficacy, complacency towards essen-
tial risk factors, constraints related to logistical capac-
ity, calculation of available medical information, and
collective responsibility for public health [14]. The 5C
scale has already been used extensively to measure VH
towards seasonal influenza vaccine [15], coronavirus dis-
eases 2019 (COVID-19) [16], and monkeypox [17, 18].

In the context of the ongoing MPOX epidemic, HCWs
are likely to come into contact with the disease and
should take appropriate preventive and control measures
[10]. However, the attitudes of HCWs towards MPOX
vaccination in Egypt have not been extensively studied.
Therefore, this study aimed to explore the potential psy-
chological antecedants of Egyptian HCWs if the MPOX
vaccine were to be mandated. By examining HCWSs’ per-
ceptions, concerns, and beliefs, we can identify factors
that may contribute to VH and develop targeted inter-
ventions to address these issues. Ultimately, this research
aimed to contribute to the improvement of vaccination
acceptance and uptake among HCWs in Egypt, enhanc-
ing overall public health outcomes.

Materials and methods

Study design

An online cross-sectional survey was conducted anony-
mously via commonly used social media platforms,
including Facebook, WhatsApp, and Twitter, between
September 27 and November 4, 2022.

Study population and sample size

The individuals considered for the study were HCWs of
18 years or above who reside in Egypt. We presumed that
50% of the HC'Ws would be willing to receive the MPOX
vaccine due to the lack of prior research on their atti-
tudes towards it in Egypt. The required sample size for
the investigation was calculated using the following for-
mula: #=7%1—a/2P (1—P)/e2. Thus, P is the estimated
prevalence of VH, n is the minimum number of respond-
ents required, Z? is the relative value of 1.96 for the 95%
confidence interval (CI), and e is the necessary accuracy
of 5%. According to our calculations, the study required
a sample size of at least 384 HCWs. To account for any
inconsistent or incomplete data, we increased the sample
size to 400 participants. We distributed the survey using
convenience and snowball sampling methods, and shared
the questionnaire link through social and work groups of
HCWs across the country.

Data collection tool

The questionnaire’s initial part provided information
about the study objectives, requested consent to partici-
pate, and guaranteed confidentiality of responses.
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The survey consisted of several sections, including a
sociodemographic characteristics section that covered
age, gender, nationality, living area, self-reported financial
status (categorized as low, middle, or high income), resi-
dence, level of education, marital status, occupation, and
presence of comorbidities. This section also had two yes/
no questions asking if the participants had ever been sick
with MPOX and whether they were aware of different
MPOX vaccinations. Section 2 had 15 questions cover-
ing 5Cs: confidence, complacency, constraints, calcula-
tion, and collective responsibility. Participants rated on a
scale of 1 (strongly disagree) to 5 (strongly agree). The 5C
questionnaire was designed to evaluate the attitudes and
beliefs of the participants concerning MPOX vaccina-
tion. This tool had been previously validated in Arabic in
a separate study [19]. The cutoff points for each domain
were established as well [20, 21]. Both English and Arabic
versions were provided for participants to select the most
appropriate for them (Supplementary file). Participants
could only submit one response per IP address to ensure
a single entry. The survey’s opening page included infor-
mation on the study’s research goals, participation con-
sent, and guarantees of anonymity. The allotted time for
responding to the questionnaire was 5 to 10 min.

Operational definitions

Confidence

This term refers to people’s confidence in vaccination,
including their belief in its dependability and efficacy
[22], as well as in the healthcare system and HCWs. The
adoption of vaccines may diminish when there is a lack
of trust or mistrust, which may result in a loss of faith in
the healthcare system and an increase in the acceptance
of false information. The survey’s confidence domain
questions were (1) I have absolute confidence that vac-
cines are safe (2), I have absolute confidence that vaccina-
tions work, and (3) I have absolute confidence that public
authorities will make vaccine decisions that are in the
best interests of the community [19, 23].

Constraints include structural and psychological
impediments, such as access, time, self-efficacy, empow-
erment, and a lack of behavioral control that may prevent
people from receiving vaccinations [23]. Even if an indi-
vidual intends to receive the vaccine, these barriers may
prevent them from doing so. Questions in the constraints
domain of the survey asked about the impact of everyday
stress on vaccination, the inconvenience of receiving vac-
cines, and discomfort with visiting doctors [19, 23].

Complacency

When people are complacent, they view the risks of vac-
cine-preventable diseases as minimal and do not view
vaccination as a required preventive measure [21]. The

Page 3 of 12

perception that vaccine-preventable diseases are uncom-
mon, the idea that a healthy immune system may provide
sufficient protection, and the concept that vaccine-pre-
ventable diseases are not severe enough to merit vaccina-
tion were also addressed in the complacency area of the
survey [19, 23].

Calculation refers to gathering data to contrast the
risks of contracting a disease by receiving vaccination to
make an informed choice [19]. This behavior, interpreted
as an indication of risk aversion, may be detrimental to
vaccination practices. The survey’s calculation domain
questions covered topics such as balancing benefits and
dangers, carefully examining the value of each vaccina-
tion, and the significance of comprehending the basics of
vaccination before receiving it [19, 23].

The willingness to use vaccination to protect others
by boosting herd immunity is referred to as collective
responsibility [24]. It describes people who vaccinate
themselves to protect others and reduce the spread of
disease. The survey’s collective responsibility domain
questions covered the idea that vaccination is a collabora-
tive effort to stop the spread of disease, that getting vac-
cinated can also protect those with weakened immune
systems, and that when everyone is vaccinated, individu-
als are not required to be vaccinated [19, 23].

Statistical analysis

SPSS) version 21.0 was used to conduct the statistical
analysis. The participants’ demographic information and
their responses on the 5C scale were summarized using
descriptive statistics in the form of numbers and percent-
ages. The association between the independent variables
(respondents’ sociodemographic traits and attitudes
toward MPOX vaccination) was evaluated using bivari-
ate analysis. Multivariate logistic regression analysis was
used to identify the factors influencing the decision to
receive MPOX vaccines. Factors with a P-value of less
than 0.15 in the bivariate analysis were included in the
regression analysis. The variables were described using
adjusted odds ratios (OR) and 95% confidence intervals
(CI), with P-values less than 0.05 regarded as statistically
significant. To estimate each predictor’s contribution to
the results of the multivariate analysis, coefficients were
calculated for each predictor in the final model while
accounting for the other model variables. The overall
model fit was evaluated using the likelihood ratio test
and omnibus test, and all five fitted models performed
better than the null model (P<0.05). The variation in the
dependent variable described by each model is shown by
the Cox and Snell R-square and the Nagelkerke R-square,
respectively. The Wald chi-square test (P<0.05) was used
to determine whether the specific regression coefficients
(83) were statistically significant. The Hosmer-Lemeshow
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test was performed to determine whether the predicted
and observed probabilities matched, with P-values higher
than 0.05, indicating a positive result.

Ethics

This study was approved by the Research Ethics Com-
mittee of the High Institute of Public Health, Alexandria
University (IRB No. 00012098/FWA No. 00018699). The
study was performed in accordance with the relevant
guidelines and regulations, that is Declaration of Hel-
sinki. All participants gave their informed consent before
completing the questionnaire, as displayed on the elec-
tronic questionnaire cover page. Participants were pro-
vided with clear explanations of the study’s objectives,
procedures, and potential risks and benefits. The survey
guaranteed participants that their responses would be
kept confidential.

Privacy and confidentiality

To safeguard participant anonymity and privacy, unique
identification codes were assigned to individuals, and no
personally identifiable information was gathered. Data
storage adhered to industry best practices, with informa-
tion securely stored on password-protected servers. Rig-
orous anonymization and aggregation procedures were
implemented to prevent individual responses from being
linked to specific participants.

Results

Characteristics of studied Egyptian healthcare workers

The study sample had a mean age of 32.6+5.7 years. The
majority of participants were female (89.7%, n=358),
lived in urban areas (92.2%, n=368), were married
(65.4%, n=261), had postgraduate degrees (69.2%,
n=276), and had middle incomes (83.0%, n=2331). Addi-
tionally, most participants did not know anyone died due
to MPOX (95.7%, n=382) and 85% (»=339) did not have
any chronic diseases. A small number of study partici-
pants had confirmed MPOX infection (0.8%, n=3), and a
few of them were unaware of the various types of MPOX
vaccines available (6.8%, n=27) (Table 1).

Egyptian HCWs' perception toward MPOX vaccines

Figure 1; Table 2 display the scores of the 5C par-
ticipants along with the associated factors. Regarding
the confidence domain, over half of the participants
(55.9%, n=223) showed confidence in MPOX vacci-
nation. Out of all the participants, those between the
ages of 46-63 (63.2%, n=12) and with a high-income
level (69%, n=29) appeared to be more confident, but
the difference was not statistically significant (P=0.693
and P=0.084, respectively). HCWs without MPOX
were more confident than those with MPOX, but the
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Table 1 Characteristics of the study sample (n=399)
Variables N (%)
Age (Mean+ SD) 326+57
Gender

Male 41(10.3)

Female 358 (89.7)
Residence

Urban 368 (92.2)

Rural 31(7.8)
Marital status

Single 134 (33.6)

Married 263 (65.9)

Widow 2(0.5)
Income level

Low 26 (6.5)

Middle 331(83.0)

High 42(10.5)
Highest educational level

Precollege/High school 2(0.5)

Undergraduate (Bachelor) 99 (24.8)

Diploma 22 (5.5)

Postgraduate (master) 223 (55.9)

Postgraduate (PhD) 53(13.3)
Chronic diseases

Yes 60 (15)

No 339 (85)
Having monkeypox

Yes 3(0.8)

No 383 (96.0)

Not sure 13(3.2)
Know anyone died from monkeypox

No 382 (95.7)

Not sure 17 (4.3)
Having any idea about various types of monkeypox vaccines

Yes 27 (6.8)

No 372(93.2)

difference was not statistically significant (56.9% vs.
43.1%, P=0.050). More than half of the participants
(56.6%, n=226) experienced constraints regarding the
MPOX vaccination. Participants aged 19-30 vyears,
attended pre-college/high school/undergraduate (bach-
elor), and had information about MPOX vaccine sig-
nificantly affected the constraints domain (P=0.027,
P=0.012, and P=0.022, respectively). Nearly half
(50.6%, n=202) of the participants were complacent
toward a vaccine. HCWs aged 19-30 years (61%, n="72)
and those who had an idea about the MPOX vaccine
(77.8%, n=21) were significantly more complacent than
others (P <0.05).
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Fig. 1 Egyptian HCWs'perception toward MPOX vaccines using 5C domains

Regarding the calculation, 60.7% (n=242) of the par-
ticipants calculated the risks and benefits of the vac-
cine. A total of 62.3% (n=223) of female participants and
64.1% (n=177) of postgraduate participants significantly
calculated the risks and benefits of the MPOX vaccine
(P=0.048 and 0.004, respectively).

Among the participants, 58.4% (n=223) felt they had a
greater responsibility towards the vaccine. The healthcare
workers with diplomas (72.7%, n=16) and postgraduate
studies (61.2%, n=169) felt a significantly higher collec-
tive responsibility towards MPOX vaccination than other
participants (P=0.021).

Multivariate analysis of factors associated with the 5C scale
Multivariate analysis showed that high income level
and having information about MPOX were significant
predictors of confidence in the MPOX vaccines among
Egyptian HCWs (adjusted odds ratio ((AOR)=4.19,
95% CI (1.12— 15.59), P=0.032). Participants aged
31-45 years and 19-30 years showed significant asso-
ciation with complacency (AOR=2.46, 95% CI (0.85—
7.15), P=0.096) and (AOR=4.19, 95% CI (1.39-12.64),
P=0.011), respectively.

In our sample of Egyptian HCWs, having an idea
about the MPOX vaccines significantly predicted the
complacency domain (AOR=3.77, 95%CI (1.47-9.65),
P=0.006). Moreover, precollege/undergraduate edu-
cation and having an idea about MPOX vaccination
were significant predictors of the constraint domain
(AOR=1.81, 95% CI (1.09-2.99), P=0.020), (AOR=2.70,
95% CI (1.05-6.95), P=0.038), respectively. Female
sex, having a diploma, postgraduate studies, and hav-
ing an idea about MPOX vaccine significantly pre-
dicted the calculation domain (AOR=2.06, 95% CI

(1.05-4.04), P=0.035), (AOR=3.98, 95% CI (1.33-
11.87), P=0.013), (AOR=2.02, 95% CI (1.25-3.26),
P=0.004) & (AOR=2.75, 95% CI (1.05-7.18), P=0.039),
respectively. The only significant predictor of collective
responsibility were having a diploma and postgradu-
ate studies (AOR=3.44, 95% CI (1.21-9.78), P=0.020),
(AOR=1.90, 95% CI (1.17-3.09), P=0.009) (Table 3).

Discussion

VH is a critical phenomenon that endangers human
health. It has been recently reported at high rates for
COVID-19 and MPOX among adults and children,
regardless of their health status specifically in the Mid-
dle Eastern region [25-27]. HCWs are at a higher risk of
contracting the disease because of their front-line role in
caring for sick patients, making it imperative to assess
their attitudes regarding MPOX vaccination to prevent
the spread of the disease [28]. The opinions of HCWs
regarding vaccination may affect the advice they give to
patients, how they handle outbreaks, and how they edu-
cate the public. While negative attitudes can discourage
vaccination and continue the development of MPOX,
positive attitudes can promote vaccination uptake and
increase the effectiveness of preventive efforts [29].

In the current study, we sought to understand the
psychological influence of MPOX vaccination among
HCWs in Egypt. The results showed that our par-
ticipants had a negative attitude towards MPOX vac-
cination. Almost two-thirds (55.9%) had faith in the
vaccine’s efficacy, but 50.6% were complacent regard-
ing the dangers of the disease. In addition, 60.7% of our
sampled Egyptian HCWs acknowledged the advantages
and disadvantages of vaccination, demonstrating a pos-
itive attitude towards MPOX vaccination and a sense of
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Table 3 Univariate and multivariate analyses of predictors of 5C scale domains among Egyptian healthcare workers (n = 399)

5C domains Univariate analysis Multivariate
analysis
Confidence COR? P B AOR? (95% CI) p
Income level
Low (r)? (r)?
Middle 1.68(0.75-3.78) 0.201 0474 1.60(0.71-3.63) 0.254
High 3.04(1.10-8.40) 0.029* 1.081 2.94(1.05-8.21) 0.038*
Had confirmed monkeypox infection
Yes 6.66(0.43-101.73) 0214 1919 6.81(0.44-104.43) 0.168
No 4.40(1.19-16.25) 0.016* 1434 4.19(1.12-15.59) 0.032*
Not sure (n? (r?

Complacency

Age (years)
19-30 4.38(1.47-12.98) 0.004* 144 4.19(1.39-12.64) 0.011*
31-45 2.55(0.89-7.29) 0.056 0.90 2.46(0.85-7.15) 0.096
46-63 (r? (n?

Having an idea about the monkeypox vaccine
No n? n?
Yes 3.69(1.45-9.35) 0.003* 1.32 3.77(1.47-9.65) 0.006*

Constraints
Highest educational level

Precollege/high school/Undergraduate (Bachelor) 2.06(1.27-3.35) 0.002* 0.59 1.81(1.09-2.99) 0.020*
Diploma 1.10(0.46-2.63) 0.830 0.13 1.14(047-2.76) 0.764
Postgraduate studies (n)? (r)?
Having an idea about vaccines
No n)° n?
Yes 2.85(1.12-7.22) 0.021* 0.99 2.70(1.05-6.95) 0.038"
Calculation
Gender
Male (r)? (r)?
Female 1.91(0.99-3.66) 0.047* 0.72 2.06(1.05-4.04) 0.035*
Highest educational level
Precollege/high school/undergraduate (Bachelor) (n? (n?
Diploma 3.75(1.28-10.95) 0.011* 138 3.98(1.33-11.87) 0.013*
Postgraduate studies 1.87(1.24-3.13) 0.003* 0.70 2.02(1.25-3.26) 0.004*
Having an idea about the vaccine
No (n? (n?
Yes 2.39(0.94-6.06) 0.059 1.01 2.75(1.05-7.18) 0.039

Collective responsibility
Highest educational level

Precollege/high school/undergraduate (ry? (r)?
Diploma 2.94(1.06-8.13) 0.032* 1.23 3.44(1.21-9.78) 0.020*
Postgraduate studies 1.74(1.10-2.76) 0.017* 0.64 1.90(1.17-3.09) 0.009*
2 r Reference group, COR Crude odds ratio, AOR Adjusted odds ratio
*Significant
shared responsibility for halting the spread of the dis- Despite the proven MPOX vaccines’ effectiveness and

ease. Moreover, a substantial percentage of Egyptian  safety [30], previous studies have shown a noticeable gap
HCWs (56.6%) reported constraints related to MPOX  in the general attitude of HCWSs towards MPOX vaccina-
vaccination such as access and cost issues. tion. An earlier study from Indonesia showed that 93.6%
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of general practitioners were willing to receive a small-
pox vaccine to protect against MPOX [31]. A less favora-
ble attitude toward MPOX vaccination among HCWs
was reported in the Czech Republic (8.8%) [32]. Also,
58.3% of Ghanaian HCWs, between 50% and 60% of the
HCWs from the United States, [33] 52.7% of Saudi Ara-
bia HCWs, [34] 55.4% of HCWs in France, [35] and 58.6%
of HCWs in Italy [36] showed intention to receive MPOX
vaccine, while the majority of Chinese HCWs (90.12%)
were hesitant to deliver the MPOX [37].

Conversely, only 31.11% of Nigerian HCWSs expressed
trust in MPOX vaccination, 58.40% displayed indiffer-
ence towards MPOX vaccinations, and 63.80% detected
constraints in MPOX vaccination [38]. Only 27.2% of
Nigerian HCWs considered the advantages and dis-
advantages of vaccination and 39.2% consented to the
MPOX vaccine to protect others. Therefore, Nigerian
HCWs exhibited a less positive attitude towards MPOX
vaccination than the findings from our study.

Notably, these findings may be specific to the con-
text of each country and cannot be generalized to other
countries or regions. VH is a complex issue influenced by
various factors, including cultural beliefs, historical expe-
riences, and access to information [22].

Our study found that Egyptian HCWs with higher
income levels and those who did not receive MPOX were
associated with increased confidence in MPOX vaccina-
tion. Younger Egyptian HCWs and those with previous
knowledge of the MPOX vaccine were likely to display
complacency towards MPOX vaccines. Undergraduate
Egyptian HCWs and those with prior knowledge about
the MPOX vaccine were more likely to perceive con-
straints in MPOX vaccination. Female participants and
those with a diploma or postgraduate education were
more likely to engage in the calculation domain. In addi-
tion, HCWs with a diploma or postgraduate education
were more likely to express a sense of collective responsi-
bility toward vaccination.

However, previous findings have shown that younger
females and those with higher education were more will-
ing to receive the MPOX vaccine [36, 37]. These results
suggest that specific groups of HCWs may be more hesi-
tant towards MPOX vaccination, such as those from
lower income levels, those with lower education levels,
and male doctors.

Vaccination attitudes among HCWs can be influenced
by various underlying factors. Cultural perceptions,
healthcare policies, and education around vaccines in dif-
ferent regions play a significant role in shaping these atti-
tudes [39]. Contextual factors, such as current events and
media portrayal of vaccines, also impact perceptions and
attitudes toward vaccination [39, 40]. Studies have shown
that vaccine attitudes are influenced by demographic
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and ideological factors. For example, perceptions of vac-
cine risk can differ among individuals of different ethnic
backgrounds, and there is a positive correlation between
socioeconomic status and VH [41]. Immigrant parents
may have negative attitudes or perceptions toward vac-
cination due to cultural values and misconceptions [42].

HCWs’ intentions to vaccinate are related to their
knowledge, beliefs, and attitudes. Higher awareness,
beliefs aligned with scientific evidence, and favorable
attitudes towards vaccination are associated with greater
intentions to vaccinate among healthcare workers [43].
Factors such as age, sex, profession, concerns about vac-
cine safety, fear of COVID-109, trust in government meas-
ures, and previous vaccination history can also influence
HCWs’ attitudes toward COVID-19 vaccination [44].

Attitudes towards vaccination can also be influenced by
personal factors. For example, nursing students’ attitudes
towards the COVID-19 vaccine are influenced by family
economic conditions, vaccination status of family mem-
bers, and personal experiences with side effects from
other vaccines [45]. HCWs have their views and concerns
about the COVID-19 vaccine, and policymakers should
consider these factors when planning vaccination cam-
paigns [46].

Targeted campaigns and interventions could be devel-
oped to address these groups’ concerns and barriers to
increase their confidence in MPOX vaccination [29].
Furthermore, highlighting the importance of vaccina-
tion to protect vulnerable individuals in the community,
such as immunocompromised individuals, may help
to increase collective responsibility and a sense of duty
among HCWs to receive MPOX vaccination. This mes-
saging could be included in educational and awareness-
raising campaigns to boost vaccine acceptance among
HCWs [29].

Strengths and limitations

The use of the validated 5C scale questionnaire increases
the reliability of the study. The 5C scale questionnaire
aligns directly with the constructs and variables central
to the research question, making it highly relevant to the
topic under investigation. Also, the scale has demon-
strated robust psychometric properties, including reli-
ability and validity, in previous research. This ensures
consistent measurement of the intended constructs and
accurate capture of participants’ responses. To the best of
our knowledge, this is the first study to examine the psy-
chological aspects that affect Egyptian HCWSs’ attitudes
toward the MPOX vaccine.

The non-random sampling technique is one of the
limitations of this study, which may limit the general-
izability of the results. The study employed conveni-
ence and snowballing sampling methods due to specific
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constraints and limitations that made random sampling
unfeasible. The limitations of the non-randomized sam-
pling method should be acknowledged, as it may not fully
represent the broader population of interest. The charac-
teristics and perspectives of the participants may differ
from non-participants, leading to potential biases in the
results. Furthermore, the cross-sectional design made it
impossible to determine causation and may have caused
bias in reporting the findings. Other restrictions include
the study’s subjective assessment of participants’ finan-
cial situations and the over-representation of women.
Another limitation is the lack of information on the type
of health professions and years of expertise, which are
crucial factors in selecting whether to get immunized.
Professional training, exposure to scientific evidence,
and practical experiences can shape their attitudes and
beliefs.

Conclusions

This study highlights the importance of addressing vari-
ous factors that can increase vaccine uptake and prevent
the spread of MPOX among Egyptian HCWs. Efforts to
contain MPOX should promote protective measures,
such as vaccination, among high-risk groups like HCWs.
Proper intervention measures should be implemented,
including addressing different constraints and raising
awareness of the importance of vaccination and its safety.
These interventions may include tailored educational
campaigns that address the specific concerns and mis-
information prevalent among the MPOX community.
Additionally, collaborations with trusted community
leaders and influencers could be established to dissemi-
nate accurate information and promote vaccine confi-
dence. Targeting HCWs can significantly curb the spread
of infection and influence the wider community’s attitude
towards vaccination. Vaccine recommendations from
HCWs can potentially hinder community transmission of
the virus. Future research can further advance our under-
standing of MPOX VH. This may include studies focus-
ing on the impact of social media campaigns targeted
at the MPOX community, exploring the effectiveness of
peer-to-peer interventions, and examining the role of
community-based organizations in promoting vaccine
acceptance. By prioritizing these research areas, we can
guide researchers in generating evidence that can inform
the development and refinement of interventions tailored
to the MPOX vaccination.
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