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Abstract: (1) Background: Mpox was declared an international public health emergency by WHO. Initially,
Smallpox vaccine in Italy was offered only to laboratory personnel at direct risk of infection. Currently,
Healthcare workers (HCWs) are all considered by European Centre for Disease Prevention and Control (ECDC)
to be at low or moderate risk. (2) Methods: To assess smallpox vaccination coverage among HCWs in an Italian
hospital with different levels of risk of exposure to Mpox infection and to assess their attitudes toward
vaccination, a self-report was administered to HCWs stratified at high and low/moderate risk. (3) Results: Of
the 338 HCWs evaluated, 60.36% provided the requested data; among them the percentage of previously
vaccinated staff was 38.7%, which corresponds to 23.4% of the total HCWs in the departments considered.
Considering those born before 1979 as vaccinated, vaccination coverage increases from 23.4% to 41.4%. The
department with the highest percentage of vaccinated is infectious diseases (60.5%); The percentage of HCWs
who adhered to vaccination is 23%; only 8.8% of laboratory staff want to vaccinate, compared with 100% of
midwives. The department with the highest percentage of vaccination adherence is proctology (85.7%). (4)
Conclusions: Given the vaccination adherence rate and the vaccination coverage of the departments analyzed,
it would be useful to extend vaccination against Smallpox to frontline HCWs involved in patient care in Italy
too.

Keywords: vaccine coverage; monkeypox; mpox; smallpox; healthcare workers; occupational
health; occupational exposure; vaccination attitude

1. Introduction

1.1. Monkeypox

Mpox (formerly named monkeypox) is a viral infection known as Human Monkeypox (HMPX)
and is caused by the Monkeypox virus (MPV), a type of DNA virus member of the Orthopoxvirus,
which is part of the Chordopoxvirinae subfamily and the Poxviridae family [1].

After the eradication of smallpox declared in 1980 and the discontinuation of universal smallpox
vaccination, mpox has emerged as the predominant zoonotic disease caused by orthopoxvirus
infection in humans [2].

On 23 July 2022, the World Health Organization (WHO) declared the global Mpox outbreak a
public health emergency [3].

Since the start of the mpox outbreak, and as of 7 June 2023, a total of 25,910 cases of Mpox have
been reported from European countries [4].

In Italy 957 cases have been confirmed up to 07 June 2023 (no other cases have been recorded
since that date) [5].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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The clinical manifestations include fever, asthenia, intense headache, lymphadenopathy, back
pain, and myalgia. The fever subsides, and distinctive skin eruptions characterised by maculopapular
lesions usually begin within 1-3 days after fever onset [6,7].

Human-to-human transmission may occur through contact with skin lesions, bodily fluids, and
respiratory droplets, whereas indirect transmission may occur through contact with infected
materials, such as clothing, bedding, blankets, or other supplies (fomites) [8].

In this outbreak, most reported cases have been transmitted through sexual contact with
multiple partners, but Mpox can also spread via close physical contact with skin rashes, crusts, bodily
fluids, and respiratory secretions originating from patients infected (occupational infections) [9].

In the context of the Mpox multi-country outbreak, mass vaccination is not recommended but
targeting primary (pre-exposure) preventive vaccination (PPV) to population groups at highest risk
of exposure may help outbreak control. High risk groups are individuals who identify themselves as
gay, bisexual, or other men, as well as transgender people who engage in sexual activity with men,
and specific categories of workers, like healthcare workers (HCWs) [10].

The European Centre for Disease Prevention and Control (ECDC) evaluates the level of risk for
healthcare professionals in different scenarios. When wearing suitable personal protective equipment
(PPE) and applying the correct precautions, the risk is considered low. However, the risk increases
to moderate in situations where they are exposed to a case without appropriate PPE for an extended
period, perform procedures that generate aerosols without PPE, or experience occupational exposure
in a laboratory lacking proper PPE or equipment. When HCWs use appropriate PPE and correct
precautions, the likelihood of exposure is very low, resulting in an overall low risk from Mpox. For
laboratory personnel, the risk assessment remains consistent with the initial evaluation and depends
on their use of proper PPE and adherence to appropriate laboratory protocols. Furthermore, the risk
may be heightened for HCWs and laboratory personnel who are older or have weakened immune
systems, as they are more susceptible to experiencing significant effects from exposure [11].

ECDC then gives an indication to consider vaccination for occupational exposure of HCWs,
especially those at repeated risk of exposure, laboratory personnel and outbreak response staff based
on risk assessment [12].

Since July 22, the European Medicines Agency (EMA) has authorized the use of
Imvanex/Jynneos, a third-generation non-replicating smallpox vaccine, for the protection against
Mpox in adults [13].

Imvanex/Jynneos is administered as a subcutaneous injection (0.5 ml.) but In 19 August 2022
(EMA/689496/2022) EMA’s Emergency Task Force advises on intradermal use of Imvanex/Jynneos
against monkeypox) and so national authorities may decide as a temporary measure to use
Imvanex/Jynneos as an intradermal injection at a lower dose to protect at-risk individuals while
supply of the vaccine remains limited. The recommended vaccination regimen consists of two doses,
with the second dose administered at least 28 days after the first dose. This two-dose regimen is
intended as the primary vaccination for individuals who have not been previously vaccinated against
smallpox, monkeypox, or vaccinia viruses. Individuals who have received prior vaccinations against
smallpox, monkeypox, or vaccinia viruses may consider a single booster vaccination dose [14].

1.2. The Italian context

In Italy vaccination strategy consists of Primary Preventive Vaccination (PPV). Considering the
current epidemic scenario and the limited availability of vaccine doses, in August 2022, the Ministry
of Health stipulated that vaccination in the healthcare sector will be offered initially to laboratory
personnel with possible direct exposure to orthopoxvirus [15]. The vaccination regime followed in
Italy is that recommended by the EMA.For anyone who has received at least one dose of smallpox
vaccine or Imvanex/Jynneos (MVA-BN) in the past or who has completed the two-dose vaccination
course of Imvanex/Jynneos more than two years ago, only one dose (booster vaccination) is
scheduled. People vaccinated against smallpox in the past may have some protection against Mpox.
But it is unlikely that people younger than 40-50 years of age have been vaccinated, since smallpox
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vaccination in Italy was suspended in 1979 and officially repealed in 1981 [16]. Evidence of previous
smallpox vaccination can usually be found as a scar on the upper arm at the deltoid muscle.

Furthermore, the Italian ministry of health after initial guidance issued in August 2022 on
categories at risk of contracting the infection such as laboratory personnel has not issued new
guidance to extend vaccine offerings to HCWs engaged in frontline work and thus exposed to
possible Mpox infection. Instead, the ECDC has given guidance to evaluate vaccination of HCWs
based on risk assessment.

Italian law [17] establishes that HCWs involved in the activities for which the evaluation of the
risks highlighted a health risk they are undergoing to health surveillance also including the provision
of effective vaccines for those workers who are not already immune to the biological agent present
during processing, to be administered by the doctor in charge of health surveillance.

On 11 May 2023, the WHO Director-General declared that Mpox is no longer a global health
emergency, but the International Health Regulations (IHR) Emergency Committee also emphasised
the necessity to continue to make vaccines available for primary preventive (pre-exposure) and post-
exposure vaccination for persons and communities at high risk of Mpox [18].

However, ECDC has issued a cautionary notice regarding the potential rise in cases expected
during the upcoming summer season (2023). This increase could be caused to various celebratory
gatherings like Pride events and heightened travel activities. ECDC emphasizes the significance of
implementing suitable vaccination strategies and promoting behavior change in response to
heightened transmission, as vital components for successful control of of this outbreak [19].

Data on Smallpox vaccination coverage (VC) in the HCWs are limited in the international
literature [20] and thus far, few research studies addressing this matter have been conducted in Italy
[21].

Italian HCWs’ knowledge about Mpox is often inadequate [22].

However, the positive attitude toward vaccination among healthcare professionals presents an
opportunity for promoting VC and preventing the spread of Mpox [23].

1.3. Aim of the study

The present study aims to investigate Smallpox VC among HCWs working in departments with
a low, moderate, and high risk of acquiring Mpox infection in an Italian university hospital, as well
as their attitudes towards smallpox vaccination. Understanding the VC rates and attitudes of HCWs
is crucial, as they play a critical role in both the prevention and management of infectious diseases
like Mpox.

2. Materials and Methods

2.1. Setting

The Azienda Ospedaliero-Universitaria Pisana (AOUP) is the tertiary referral centre for the
North-West area of Tuscany. The AOUP encompasses 10 divisions and 158 structures, employing
more than 5000 individuals. This center has a medium-large volume of activity. In 2019, it had 94,436
emergency department admissions, 57,090 total hospitalizations, both acute and non-acute, and
296,532 outpatient specialist consultations.

Out of the 957 reported cases of Mpox in Italy as of 07/04/2023, 47 were observed in Tuscany, of
which 12 were identified and reported in AOUP (all between 07/28/2022 and 08/26/2022). No cases
have been registered in AOUP since then.

Between the end of September 2022 and the beginning of November 2022, in AOUP three HCWs
of the Virology department have been vaccinated to orthopoxvirus with 2 doses (separated by 28
days) with Jynneos vaccine.

2.2. Data collection

HCWs employed in AOUP departments considered both at high risk and at low/moderate risk
for exposure to Mpox were taken into consideration.
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An initial survey through a questionnaire has been conducted in the Virology department.

After that, the survey has been conducted to three other departments (Infectious diseases,
Emergency medicine and Proctological surgery), considered in having from low to moderate risk.

In these departments, a self-declaration form was distributed to HCWs through the heads of
departments and nursing coordinators. The form was to be filled out by the HCWs certifying their
previous VC for smallpox and reporting adherence to the vaccination with complete cycle or with
booster dose in case of vaccination offer. Number of doses administered, and any vaccination
certificate were also requested. The other data collected were sex, age, job category and the hospital
department of affiliation.

Concerning the socio-demographic information of the personnel from the considered
departments who did not respond to the survey, we derived this data by extrapolating from the
management system utilized during health surveillance visits at the Occupational Medicine
Department of AOUP.

The self-declaration, translated in English, is available in the Supplementary Materials (Figure
S1).

2.3. Statistical Analysis

The statistical analysis was performed using Prism v. 9. Categorical variables were expressed as
frequencies whereas quantitative variables as means or medians as appropriate. The statistical
differences between the groups were assessed using the Chi-Square test for categorical variables and
the Mann-Whitney test or unpaired Student t-test for quantitative variables as appropriate. The
statistical significance was accepted for p < 0.05.

3. Results

3.1. Risk Assessment

Based on the corporate procedure “Management of suspect/confirmed cases of Mpox”, the cases
must be promptly isolated in a dedicated room. Patients presenting to the Emergency Department
(ED) or in the case of Outpatient access must be immediately isolated in a dedicated examination
cubicle (or, if not available, in a separate area, maintaining a distance of not < one meter from other
patients). Again, according to the procedure, the path envisaged for these subjects with
suspected/confirmed Mpox infection provides for access to the AOUP structures in 3 ways:

1. access through the ED (for adults and children).

2. access through dermatology, proctology, urology, andrology, pediatrics,
otorhinolaryngology, dentistry clinics.

3. direct access to the infectious diseases’” unit (sent by GPs and PPLS).

In all 3 cases, it will be the infectious disease specialist who will have to take care of the patient
(for examination and possible hospitalization in Infectious Diseases.

Based on these considerations, we can identify the AOUP departments in which it is possible
that patients with suspected/confirmed diagnosis of Mpox infection pass, stay, be hospitalized, and
then evaluate the level of Mpox risk of the assistance personnel who work in the departments
themselves (Table 1).

Regarding the Mpox Risk Assessment in AOUP, the departments involved are mainly Virology,
low to high risk, Emergency Room (for adults and pediatrics) and Infectious Diseases, both low to
moderate risk.

Table 1. Risk assessment (RA) for the different departments.

Department Type of exposure Risk assessment

Virology possible direct exposure to the virus From low to high risk
Emergency room  assistance to infected cases (doctors and health assistants) From low to moderate risk
Emergency medicine assistance to infected cases (doctors and health assistants) ~From low to moderate risk
Infectious diseases assistance to infected cases (doctors and health assistants) From low to moderate risk
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roctological . . .

P surgergy assistance to infected cases (doctors and health assistants) From low to moderate
Dermatology assistance to infected cases (doctors and health assistants) ~ From very low to low risk
Otolaryngology  assistance to infected cases (doctors and health assistants) ~ From very low to low risk
Urology assistance to infected cases (doctors and health assistants)  From very low to low risk
Andrology assistance to infected cases (doctors and health assistants)  From very low to low risk
Pediatric ED assistance to infected cases (doctors and health assistants) From low to moderate risk
Pediatrics assistance to infected cases (doctors and health assistants) ~ From very low to low risk
Dentistry assistance to infected cases (doctors and health assistants) From very low to low risk

3.2. Results

3.2.1. Answers to Sef-certification

Of the 338 HCWs working in the said departments, 204 (60.36%) provided the requested data by
filling out the self-certification. They have a median age of 44 years (19); 71.6 percent (146) of them
are female and 28.4 percent (58) are male.

Considering the division by department, 43 (56.3 percent) HCWs from the infectious diseases
department, 116 (50 percent) from emergency medicine, 38 (88.4 percent) from virology and 7 (63.6
percent) from proctology completed the self-report.

Specifically, significant data emerged for virology, infectious diseases, and emergency medicine
(p<0.001).

Stratifying the HCWs by job category, 3 (100%) of biologists, 98 (59.8%) nurses, 31 (46.3%)
physicians, 35 (55.6%) social health operator, 3 (100%) of midwives, 34 (94.4%) laboratory technicians,
and no physiotherapists filled out the self-declaration. Significant results were found for physicians
(p=0.007), physiotherapists (p=0.0008) and laboratory technicians (p<0.001).

The results for self-report completion are shown in Table 2.

Table 2. Demographic and occupational data of HCWs who have answered to the self-declaration.

Answered Not answered p
Department
Infectious diseases 43 (56.3%) 9 (43.7%)
Emergency medicine 116 (50%) 116 (50%) <0.001
Virology 38 (88.4%) 5 (11.6%)
Proctological surgery 7 (63.6%) 4 (36.4%)
Infectious diseases 43 (82.7%) 9 (17.3%) <0.001
Not Infectious diseases 161 (56.3%) 125 (43.7%) '
Emergency medicine 116 (50%) 116 (50%) <0.001
Not Emergency medicine 88 (83%) 18 (17%) '
Virology 38 (88.4%) 5 (11.6%) <0.001
Not Virology 166 (56.3%) 129 (43.7%)
Proctological surgery 7 (63.6%) 4 (36.4%) 0.84
Not Proctological surgery 197 (60.6%) 128 (39.4%) '
Job category
Biologist 3 (100%) 0 (0%)
Nurse 98 (59,8%%) 66 (40.2%)
Physician 31 (46.3%) 36 (53.7%) <0.001
Social health operator 35 (55.6%) 28 (44.4%)
Midwife 3 (100%) 0 (0%)
Laboratory technician 34 (94.4%) 2 (5.6%)
Physiotherapist 0 (0%) 2 (100%)
Biologist 3 (100%) 0 (0%) 0.162

Not biologist

201 (60%)

134 (40%)
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Nurse 98 (59.8%) 66 (40.2%) 0795
Not Nurse 106 (60.9%) 68 (39.1%) '
Physician 31 (46.3%) 36 (53.7%) 0.007
Not Physician 173 (63.8%) 98 (36.2%)
Social health operator 35 (55.6%) 28 (44.4%) 0.388
Not Social health operator 169 (61.5%) 106 (38.5%) '
Midwife 3 (100%) 0 (0%) 0162
Not midwife 201 (60%) 134 (40%)
Laboratory technician 34 (94.4%) 2 (5.6%) <0.001
Not Laboratory technician 170 (56.3%) 132 (43.7%) '
Physiotherapists 0 (0%) 2 (100%) 0.008
Not Physiotherapists 204 (60.7%) 132 (39.3%)

3.2.2. Vaccination coverage

The percentage of staff previously vaccinated for smallpox is 38.7% (79 employees), which
corresponds to 23.4% of the total number of employees in the departments considered; the remaining
125 (61.3%) workers reported that they were not vaccinated for smallpox. The median age of those
vaccinated was 54 (7), 59 (40.4%) were females, and 20 (34.5%) were males.

Of the 79 employees who reported having previously vaccinated, 32.7% (32) are nurses, 44.4%
(12) are physicians, 62.9% (22) are Social Health operators, 33.3% (1) are midwives, 35.3% (12) are
laboratory technicians.

60.5% (26) are HCWs of infectious diseases, 32.8% (38) are HCWs of emergency medicine, 31.6%
(12) are HCWs of virology, 42.9% (3) are HCWs of proctology.

Notably, the age difference between vaccinated and unvaccinated was significant (p<0.001).

Assessing the VC stratified by task, significant data were recorded for social health operators
(p=0.001); regarding the VC stratified by department, significant data were found for infectious
diseases (p=0.001) and emergency medicine (p=0.045).

The results for VC are shown in Table 3

Table 3. Distribution of vaccine to unvaccinated subjects in AOUP departments, in number and

percentage.
Vaccinated Not vaccinated p
Age 54 (7) 37 (19) <0.001
Male 20 (34.5%) 38 (65.5%) 0.433
Female 59 (40.4%) 87 (49.6%)
Department
Infectious diseases 26 (60.5%) 17 (39.5%)
Emergency medicine 38 (32.8%) 78 (67.2%) 0.019
Virology 12 (31.6%) 26 (68.4%)
Proctological surgery 3 (42.9%) 4 (57.1%)
Infectious diseases 26 (60.5%) 17 (39.5%) 0.001
Not Infectious diseases 53 (32.9%) 108 (67.1%) '
Emergency medicine 38 (32.8%) 78 (67.2%) 0.045
Not Emergency medicine 41 (46.6%) 47 (53.4%)
Virology 12 (31.6%) 26 (68.4%) 0316
Not Virology 67 (40.4%) 99 (59.6%)
Proctological surgery 3 (42.9%) 4 (57.1%) 0.819
Not Proctological surgery 76 (38.6%) 121 (61.4%)
Job category
Biologist 0 (0%) 3 (100%) 0.032
Nurse 32 (32.7%) 66 (67.3%)
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Physician 12 (44.4%) 19 (70.4%)
Social health operator 22 (62.9%) 13 (37.1%)
Midwife 1(33.3%) 2 (66.7%)
Laboratory technician 12 (35.3%) 22 (64.7%)
Physiotherapists
Biologist 0 (0%) 3 (100%) 0165
Not biologist 79 (39.3%) 122 (60.7%)
Nurse 32 (32.7%) 66 (67.3%) 0.087
Not Nurse 47 (44.3%) 59 (55.7%)
Physician 12 (44.4%) 19 (70.4%) 0,998
Not Physician 67 (38.7%) 106 (61.3%)
Social health operator 22 (62.9%) 13 (37.1%) 0.001
Not Social health operator 57 (33.7%) 112 (66.3%) '
Midwife 1(33.3%) 2 (66.7%) 0.847
Not midwife 78 (38.9%) 123 (61.2%) '
Laboratory technician 12 (35.3%) 22 (64.7%) 0.653
Not Laboratory technician 67 (39.4%) 103 (60.6%) '

Analyzing the 134 HCWs who did not respond to the self-report, 61 HCWs were born before
1979 (the year when the vaccination requirement for smallpox was repealed in Italy): If we consider
those born before 1979 as vaccinated, the VC increases from 23. 4% (79 HCWs) to 41.4% (140 HCWs),
of which 33 (23.6%) belong to the infectious diseases department, 85 (60.7%) to the emergency
medicine department, 17 (12.1%) to the virology department and 5 (3.6%) to the proctology
department.

Data on VC by department considering also those who did not respond but were born before
1979 are shown in Table 4.

Data on the stratification by year of birth (born before 1979 vs. born since 1979) and department
of employees who those who did not filled out the self-declaration are shown in table S1 reported in
Supplementary Materials.

Table 4. Vaccinated (self-certification plus the ones who have not responded, born before 1979).

Vaccinated Not vaccinated p
Department
Infectious diseases 33 (66%) 17 (34%)
Emergency medicine 85 (52.1%) 78 (47.9%) 0.086
Virology 17 (39.5%) 26 (60.5%)
Proctological surgery 5 (55.6%) 4 (44.4%)

3.2.3. Willingness to vaccinate against Mpox

In terms of willingness to adhere to vaccination, the percentage of staff who declared willingness
to vaccinate was 23% (47 employees).

Stratifying by department the 47 employees who declared willingness to adhere to vaccination
(24.1% male and 22.6% female), 11 are HCWs from the infectious diseases department (23.4%), 25
from the emergency medicine department (53.2%), 5 from virology (10.6%), and 6 from proctology
(12.8%).

In terms of adherence by job category, one biologist (2.1%), 21 (44.7%) nurses, 11 (23.4%)
physicians, 8 (17%) HCWs, 3 midwives (6.4%), and 3 (6.4%) laboratory technicians adhered to the
vaccination.

Of the 47 employees who adhered to vaccination, 10 (21%) required only one vaccination booster
as they had already been vaccinated previously, while 37 (79%) needed full vaccination as they had
never been vaccinated before.


https://doi.org/10.20944/preprints202309.0154.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 September 2023 do0i:10.20944/preprints202309.0154.v1

8

Specifically, evaluating vaccination adherence by age, significant results were found for the
infectious diseases department with a median age of 34 years (20) (p=0.002); evaluating vaccination
adherence by job category, statistically significant results were recorded for midwives (p=0.001) and
laboratory technicians (p=0.031); evaluating vaccination adherence by department, significant values
were found for the proctology department (p<0.001).

The results regarding willingness to adhere to vaccination are shown in Table 5.

Table 5. Descriptive analysis results of the subgroups that wants to get vaccinated and the subgroup
that does not want to get vaccinated of the study population.

Willigness Denies
to vaccination willingness P
Age 38 (17.5) 46 (18) 0.01
Male 14 (24.1%) 44 (75.9%) 0.814
Female 33 (22.6%) 113 (77.4%)
Age Infectious diseases 34 (20) 54.50 (12) 0.002
Age Emergency medicine 38 (16.5) 42 (17) 0.1
Age virology 33 (12.5) 42 (22.5) 0.238
Department o
Infectious diseases ; gfgoﬁ ; 32 (74.4%)
Emergency medicine o 91 (78.4%) <0.001
. 5 (13.2%)
Virology 6 (85.7%) 33 (86.8%)
Proctological surgery 1 (14.3%)
Infectious diseases 11 (25.6%) 32 (74.4%) 0.656
Not Infectious diseases 36 (22.4%) 125 (77.6%) '
Emergency medicine 25 (21.6%) 91 (78.4%) 0.562
Not Emergency medicine 22 (25%) 66 (75%)
Virology 5 (13.2%) 33 (86.8%) 0.109
Not Virology 42 (25.3%) 124 (74.7%)
Proctological surgery 6 (85.7%) 1(14.3%) <0.001
Not Proctological surgery 41 (20.8%) 156 (79.2%)
Job category
BII\OIL‘E;“ 1(33.3%) 2 (66.7%)
. 21 (21.4%) 77 (78.6%)
Sociali}elletlfllzgerator 11(35.5%) 20 (64.5%) o
Dy 8 (22.9%) 27 (77.1%)
Midwife
Laboratory technician 3 (1002/0) 10 (30/;?)
Physiotherapists 3 (88%) 31 (91.2%)
Biologist 1 (33.3%) 2 (66.7%) 0182
Not biologist 46 (22.9%) 155 (77.1%)
Nurse 21 (21.4%) 77 (78.6%) 0.599
Not Nurse 26 (24.5%) 80 (75.5%)
Physician 11 (35.5%) 20 (64.5%) 0.074
Not Physician 36 (20.8%) 137 (67.2%)
Social health operator 8 (3.9%) 27 (13.2%) 0.976
Not Social health operator 39 (19.1%) 130 (79.2%)
Midwife 3 (100%) 0 (0%) 0.001
Not midwife 44 (21.9%) 157 (78.1%) '
Laboratory technician 3 (8.8%) 31 (91.2%) 0.031

Not Laboratory technician 44 (25.9%) 126 (74.1%)
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4. Discussion

AOUP is one of the largest hospitals in Italy, with high specialization in several clinical fields.

As of 04/07/2023, a total of 12 cases of Mpox were identified and notified in AOUP (all from
07/28/2022 to 08/26/2022); no cases have been recorded since then.

Considering the global epidemic scenario, in August 2022, following the EMA’s Emergency task
force advises, the Italian Ministry of Health stipulated that the vaccination in the healthcare sector
would have been offered initially to laboratory personnel with possible direct exposure to
orthopoxvirus.

Regarding the response to the self-certification, statistically significant differences have emerged
among the departments; HCWs of Virology and infectious diseases departments have completed the
self —declaration to a greater extent compared to the other departments: 88.4% (38 out of 43) of HCWs
from Virology department completed the survey, as opposed to 56.3% (166 out of 295) of HCW5s from
other departments (p<0.001). Additionally, 82.7% (43 out of 52) HCWs from infectious diseases
department completed the questionnaire, in contrast to 56.3% (161 out of 286) of HCWs from other
departments (p<0.001).

On the contrary, the emergency medicine department had the lowest number of HCWs who
completed the self-certification (50%, 116 out of 232 HCWs) compared to the other departments (83%,
88 out of 106, p<0.001). It is not uncommon for vaccination-related surveys to be completed by
personnel who perceive themselves to be at a higher risk for a specific pathology compared to others
[24,25].

When considering the response stratified by job category, significant differences emerged
among physicians, physiotherapist, and laboratory technicians. Only 46.3% (31 out of 67) of
physicians completed the questionnaire, whereas 63.8% (173 out of 271) of HCWs did so (p=0.007). In
addition, no physiotherapist responded to the self-certification, compared to 39.3% of other HCWs
(132 out of 336) (p=0.008) In contrast, laboratory technicians showed a higher rate of questionnaire
completion (94.4%, 34 out of 36) compared to other HCWs (56.3%, 170 out of 302) (p<0.001). This
differs from the findings of consolidated literature data, where nurses tend to be the most responsive
to surveys [24,26].

Regarding the VC, the Infectious Diseases Department has the highest percentage of vaccinated
individuals (60.5%, 26 out of 43 HCWSs) compared to the total of other departments (32.9%, 53 out of
161 HCWs, p<0.001). Conversely, the Emergency Medicine Department statistically has a lower
number of previously vaccinated employees (32.8%, 38 out of 116 HCWs) compared to the total of
other departments (46.6%, 41 out of 88 HCWs, p=0.045). This data is explicable if we consider the
median age of HCWs in their respective departments in correlation with the year when smallpox
vaccination was suspended.

Among the HCWs, it is noteworthy that statistically, the Social health operators are the most
vaccinated group (62.9%, 22 out of 35) compared to other HCWs (33.7%, 57 out of 169, p=0.001),
possibly due to their higher average age relative to other HCWs, in line with the latest report on the
distribution of public employees by age published by the Italian Ministry of Economy and Finance
in 2021. Assuming we extract data from the healthcare sector and include all individuals with a job
title comparable to social health operators based on their contractual qualifications, we calculated the
weighted average age. According to the report, the average age of social health operators is 51.4 years,
while the entire healthcare personnel have an average age of 49.5 years [27]

The median age of those who reported being previously vaccinated is 54 years (7), while the
median age of those who reported not being vaccinated is 37 years (19) (p<0.001).

There is no significant difference in gender between employees who have been vaccinated
previously (p=0.433).

This lack of gender difference in vaccination status is presumably due to the universality of the
Italian smallpox vaccination program, which was offered to all newborns within their first two years
of age, with a booster shot around the age of eight, usually within the tenth year of age. This
widespread and mandatory vaccination likely accounts for the lack of gender-based differences in
vaccination rates.
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The mandatory vaccination requirement was first suspended in 1979 and it was later abolished
in 1981 [16].

By estimating those who had not yet reached the age of two in 1981, we can consider individuals
born before 1979 as vaccinated. If we include those born before 1979 as vaccinated, the statistical
difference in VC between the departments disappears and the VC rate changes from 23.4% (79
HCWs) to 41.4% (140 HCWs).

Such higher VC related to age is consistent with a well-established and widespread trend among
HCWs for influenza vaccinations [28] and for vaccinations in general as well [29]and it is also
consistent with what has been previously found in the AOUP regarding VC in HCWs for flu and
meningitis [30,31].

Regarding the willingness to adhere to vaccination, the Infectious Diseases Department has
significantly younger personnel among those who expressed the intention to get vaccinated, with a
median age of 34 years (20), compared to the personnel who do not want to get vaccinated, with a
median age of 54.50 (12, p=0.002).

This is in line with the findings reported by Hong, Jing, et al., where the age group with the
highest vaccine acceptance for Mpox among HCWs is the one between 31 and 40 years old [32].

Regarding adherence to Smallpox vaccination, there is no gender difference, and this finding
contradicts the few studies that have assessed vaccine willingness in the literature. In “Harapan et
al.” men had lower odds of being willing to take the vaccine than women [33].

While in Riad, Abanoub, et al. Smallpox vaccine acceptance level to protect against Mpox in
HCWs was higher among males than females [34] and in Ghazy, et al. males were more confident
regarding Smallpox vaccination [35].

When stratifying by department, those who statistically showed the highest adherence to
vaccination were the social health operator in the Proctology department (85.7%, 6 out of 7 HCWs in
Proctology) compared to the other departments analyzed (20.8%, 41 out of 197 HCWs, p<0.001)
probably because they assists physicians during the clinical examinations and are assigned to take
care of the patients who may present a typical skin manifestation in the anal region.

Regarding the job category, on the other hand, 100% of the midwives (all belonging to the
Proctology department) who responded to the self-certification expressed their willingness to get
vaccinated (3 out of 3) compared to 21.9% (44 out of 201 HCWs) of other job category (p<0.001). In
this context, midwives are probably particularly aware of the issue of potentially transmitting
infectious diseases to a vulnerable population, like pregnant woman during pregnancy or childbirth.

Physicians are the second job category with a higher vaccination willingness among those who
responded to the self-certification, with 35.5% (11 out of 31), consistent with a historically established
trend in vaccinations for HCWs in Italy [36], even if, in this study, this difference is not statistically
significant (p=0.074) [37].

On the other hand, only 8.8% of laboratory technicians, all belonging to the Virology department,
have adhered to vaccination (3 out of 34), compared to 25.9% (44 out of 170) of other HCWs in
different analyzed job category (p=0.031).

Therefore, in our study, it was particularly evident that workers with a minor attitude to be
vaccinated vs. Smallpox to protect against Mpox were laboratory personnel despite being the only
category of HCWs for whom Smallpox vaccination is currently indicated in Italy because they are at
high risk of exposure. Likely, their attitude towards vaccination contradicts the Italian guidelines
because they perceive the risk differently than what is outlined in the directives of the Italian Ministry
of Health, where laboratory workers are considered to have a potential direct exposure to
orthopoxviruses.

Our study has some limitations. The Smallpox VC and attitude to vaccinate against Mpox were
evaluated only in some departments of the AOUP assessed with a low to moderate/high risk. Only
60,36 % of the HCWs involved completed the self-declaration.

Additionally, it was not possible to assess the perception of risk of Occupational Mpox infection
transmission in HCWs and their reasons behind the refusal to undergo anti-Smallpox vaccination.


https://doi.org/10.20944/preprints202309.0154.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 September 2023 do0i:10.20944/preprints202309.0154.v1

11

Furthermore, we have not evaluated what is the level of epidemiological and clinical knowledge of
HCWs toward the Mpox virus.

Finally, our study represents the experience of a single Italian hospital. Hence, it is important to
conduct a multicenter study, encompassing a larger cohort of HCWs to validate our finding.

5. Conclusions

The incidence of Mpox cases in Italy appears to have shown a significant decline in 2023. Even
though there has been a substantial reduction in Mpox cases, it is crucial to maintain a high level of
attention, especially forHCWs involved in patient care.

From our study, a significant variability in vaccination adherence has emerged both among
different job category and across the various departments analyzed.

Based on our experience and the assessment of Mpox infection risk in AOUP, it emerges that the
risk of Mpox infection is not confined solely to the Virology department where laboratory personnel
are identified as high-risk according to the Italian Ministry of Health guidelines. Additionally, our
survey reveals that vaccination adherence is higher among HCWs from departments currently not
granted free access to such vaccination. Considering the potential risk of Mpox transmission in
healthcare settings and the importance of achieving a higher level of immunity among HCWs, it is
essential to sensitizing Italian institutions to extend the availability of Smallpox vaccination beyond
laboratory personnel. Following the guidelines set forth by the ECDC, we propose making the
Smallpox vaccine accessible to all frontline HCWs involved in patient care.

By ensuring broad access to the vaccine for HCWs across various departments, we can work
towards enhancing VC in Italian hospitals, ultimately contributing to a safer and more protected
healthcare environment for both patients and HCWs alike.

Collaboration between occupational health physicians, hospital management, and infection
control teams is vital for creating a comprehensive and sustainable vaccination program. By working
together, they can identify and address barriers to vaccination, implement targeted interventions,
and monitor the impact of vaccination efforts on overall healthcare worker immunization rates.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org. Figure S1: Self-certification translated in English. Table S1: Year of birth and
department of HCWS who did not complete the self-declaration.
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