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Abstract: Background: Blood borne diseases are important diseases that can transmit their etiological
agents in the medical office. One of the most feared due to its contagious remains hepatitis B virus
(HBV). This infection is vaccine preventable. The present study aimed to assess the HBV infection and
HBV vaccination status of Romanian dental professionals exposed to Toxoplasma gondii, a very common
parasitic worldwide infection. We assessed HBV vaccination status, attitudes, knowledge, and fears.

Methods: In 2024, an analytical cross-sectional observational survey was carried out in six months, from
February to August, in dental offices in Romania. Using SPSS (version 23), data collected through a self-
administered questionnaire were examined. Where applicable, chi-square tests were employed.

Results: Responses from 1708 individuals were examined. The median age of the cohort under study
was 31.22 +12.7 years (range: 18-76 years). 742 (43.44%) of the participants had worked in dental offices
for more than three years, and 1470 (86.07%) were from urban dental offices. 322 (18.85%) nurses, 308
(18.03%) dental technicians, and 392 (22.95%) dentists were present. 1120 dentists (65.57%) had received
an HBV vaccination. 420 (24.59%) had received an HBV vaccination before to beginning work at the
dental clinic. The dental technician category had the highest rate of HBV not-vaccination, at 154 (13.75%).
The urban dental office had a significant (p<0.05) correlation with HBV vaccination status (OR = 0.38;
95% CI: 0.28-0.51). More than half of the respondents, 1456 (85.25%), had not been exposed to HBV while
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working in a dental office, and 882 (51.64%) were unaware of post-exposure HBV prophylaxis. 98
dentists (5.74%) were unaware of the HBV transmission mechanism. Of the dental professionals who
worked with or for patients infected with HBV, 812 (47.54%) expressed fear of contracting the virus.
Testing for antiHBs antibodies (OR = 0.38; 95% CI:0.29-0.51), knowledge of pre-exposure to HBV
prophylaxis (OR = 0.49; 95% CI:0.37-0.67), and the respondents' role/occupation in the dental office (OR
= 0.70; 95% CI:0.56-0.88) were all significantly correlated with the fear of contracting HBV (p<0.05,
nonparametric Chi-square test).

Conclusions: The current study found disparities in knowledge, attitudes, and opinions within the
group under investigation, as well as a low level of HBV immunization in the dentist’s office. The dental
technicians were terrified of the possibility of contracting HBV and had received fewer HBV
vaccinations. They were unaware of the possibility of contracting HBV. Dental professionals in Romania
should be encouraged to learn about HBV prevention before and after exposure. The level or titer of
protective antiHBs antibodies should be measured to lessen the concern of contracting HBV while
working with or for patients who have the virus. Romanian dental offices need to enhance their HBV
vaccination status.

Keywords: Romanian dental office; blood borne disease; antiparasitic antibodies
1. Introduction

The hepatitis B virus (HBV) is the cause of hepatitis B, a potentially fatal illness that can be prevented
by vaccination. This virus mostly targets the liver. Chronic infection, cirrhosis, hepatocellular carcinoma
(HCQ), liver failure, and ultimately death are all possible outcomes. This is a serious issue for world
health [1]. HBV can easily spread by a variety of methods, primarily parenteral, including sharing
syringes, needles, and injection equipment, as well as during pregnancy or childbirth [1]. Any bodily
fluid that could impede dental procedures, including blood, perspiration, saliva, or bodily fluids from
an HBV-infected individual, contains infectious complete particles. Like other blood-borne viruses like
HCV or HIV, HBV can spread through direct contact, sharing of various contaminated dental materials,
improperly sterilized dental equipment, or even the delivery of dentures between dental health care
professionals like dentists, dental assistants, dental technicians, and anybody else working in the dental
field [2-5]. Dentistry may result in occupational exposure to HBV due to its ability to persist outside the
body and remain infectious for at least seven days [6]. Healthcare professionals who work in dentistry
may be 10 times more likely than the general population to develop chronic hepatitis B [7]. A variety of
HBYV particles are produced during hepatitis B viral replication, including infectious HBV virions (Dane
particles) and non-infectious HBV particles (naked nucleocapsids, encased capsids harboring immature
DNA/RNA, and subviral spherical or filamentous particles) [8,9]. The emergence of a unique patient
group known as surface antigen (HBsAg) carriers translates these replication mistakes into clinical
practice. Of these, many are inactive HBsAg carriers, usually in a benign state; in fact, there are more
than 300 million people known as inactive carriers. The absence of HBeAg and the presence of anti-HBe,
undetectable or low amounts of HBV DNA in PCR-based assays, normal ALT levels, minor
necroinflammation, slight fibrosis, or even normal histology on liver biopsy are characteristics of the
inactive HBsAg carrier status [10]. Patients with chronic hepatitis B (CHB) in virological and biochemical
remission as well as those with chronic necro-inflammatory liver disease brought on by a persistent
HBYV infection are additional groups of HBsAg carriers [11]. AntiHBs and HBsAg may coexist in patients
with chronic hepatitis B and are linked to an increased risk of hepatocellular carcinoma (HCC) [12].
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With 116 million and 81 million chronically infected individuals, respectively, the WHO Western Pacific
and WHO African regions have the highest incidence of hepatitis B. The following are additional WHO
data: The WHO Eastern Mediterranean Region has 60 million infected individuals, the WHO South-East
Asia Region has 18 million, the WHO European Region has 14 million, and the WHO Region of the
Americas has 5 million [13]. Vaccination is the most effective method of preventing hepatitis B, and a
safe and efficient vaccine has been available since 1981 [14]. By preventing hepatitis B infection,
consequences such hepatocellular cancer, chronic hepatitis, liver failure, and ultimately death are
prevented. Depending on the vaccine's formulation and the recipient's immunological state, a course of
two, three, or four hepatitis B vaccinations may be advised. In addition to children and adolescents who
have not yet gotten the vaccine, the Centre’s for Disease Control and Prevention (CDC) advises all
newborns to have the hepatitis B vaccine within 24 hours of delivery (often in three doses spread out
over six months) [15]. Vaccination is required for those who are more susceptible to contracting hepatitis
B because of their job, such as healthcare personnel who handle blood or other infectious fluids.
Individuals who go to endemic countries, engage in high-risk sexual behaviour, use injectable drugs,
have low incomes, or have specific medical issues are additional risk groups. By following good clinical
hygiene procedures, healthcare professionals in all specialties—including dentistry—can stop HBV
from spreading, which is crucial for both them and their patients. HBV transmission can be prevented
by a high standard of clinical hygiene practices, such as routine decontamination, appropriate
instrument sterilization, cleanliness before and after treating each patient, and the use of disposal
equipment.

Until there is no risk of spreading the virus, elective dental procedures for individuals who are likely to
be infected with HBV should be delayed [2]. The risk of HBV infection transfer during dental care has
decreased because to recently adopted decontamination and sterilizing procedures. However, it is
necessary to design and implement standard procedures for instrument reprocessing, operatory
cleansing, the use of protective equipment, infection control measures, appropriate sterilization or
disinfection techniques, and injury treatment [6]. To avoid HBV infection, vaccination practices are
crucial. Dental professionals exposed to Toxoplasma gondii may experience issues related to hepatitis B
virus (HBV) infection status, particularly in the context of co-infections with other liver pathogens. The
combined effect of viral replication and parasitic infection may lead to more severe liver inflammation
and injury.

The present study aimed to assess the HBV infection and HBV vaccination status of Romanian dental
professionals exposed to Toxoplasma gondii, a very common parasitic worldwide infection. We
evaluated Romanian dentists' status, knowledge, attitudes, and opinions about HBV infection and
vaccination, as well as their fears about working with or for patients who have been infected by the
virus.

2. Materials and Methods

Participants, Study Design, and Environment

Over a six-month period in 2024, from February 2 to August 31, an analytical cross-sectional
observational survey was carried out in dental practices in Romania. In addition to all dental
professionals who worked in dental offices (dentists, dental technicians, dental nurses, and dentistry
practitioner students), we also included other groups that had contact with the dental office, such
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janitors, couriers, or receptionists. The recommendations of "The Strengthening the Reporting of
Observational Studies in Epidemiology" (STROBE) served as the foundation for the study's design.
Supplementary Materials include the STROBE checklist (Supplementary Materials File S1). During
dental procedures, contact with the saliva, blood, or tissue of a patient infected with HBV but not
infected with HBV was considered exposure to HBV. Our goal was to sign up at least 1500 people. The
tightly defined inclusion criteria required: Romanian citizenship; prior exposure to Toxoplasma gondii
and at least one year of experience working in a dental practice. The exposure to Toxoplasma gondii was
documented by the presence of antibodies against this parasitic microorganism. We provided a survey
that included all required questions. We chose to exclude individuals from dental offices with response
rates below 80%. Because of systematic sampling and stratified sampling, which identified people in the
dentist office with strict attribution, our examined group was representative. We made the decision to
create specific places where the questionnaire might be used to include as many dental offices as feasible.
The capital, Bucharest, and 41 counties make up the Romanian population. As a result, we sampled the
created areas using a straightforward random method. One town (as an urban residence) and one village
(as a rural residence) were chosen from each county. We chose one dentist clinic at random from each
location. Volunteer medical students from the "Carol Davila" University of Medicine and Pharmacy in
Bucharest, Romania, helped with the study. Every employee at the chosen dental business was
questioned, Figure 1.

Figure. 1. Flow diagram of the selection process
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Survey Questionnaire and Data Collection

Only a self-administered questionnaire was used to collect data. Each respondent gave their informed
consent before replying, and the medical volunteer students who assisted with distributing the
questionnaire were prepared to clarify any questions if necessary. The online poll was anonymous and
voluntary, but it was also monitored to be authentic, so no one answered the same question again. The
study's goals were explained to the participants prior to their involvement, and each gave their consent
before answering the questionnaire. The questionnaire was administered online using cloud-based
Google Forms survey software. The available period for answering was six months, in 2024 from the
2nd of February 2024 to 31st of August 2024. It included 20 multiple-choice questions (Supplementary
Material File S2). The time to complete the questionnaire was ten minutes.

Ethical Approval

The questionnaire was peer-validated and approved by the Ethics Committee of Carol Davila University
of Medicine and Pharmacy, Bucharest, Romania (3504/ 2nd February 2024), and all procedures in the
study respected the ethical standards of the Helsinki Declaration. Written informed consent was
obtained from all participants, no minors included in the study.

Statistical Analysis

Data from the questionnaire were analyzed using Microsoft Excel and IBM® SPSS® Statistics Version
23.0. We confirm that we have obtained a copyright license for the statistic version used. For data
processing, the COUNTIEFES function in Excel was used to filter and sort the initial databases. Except for
age, all data were categorical variables, and we applied a nonparametric chi-square test. The variables
considered significant in relation to our main dependent variable were included in a logistic regression
to identify the most important predictors that contributed to dental health care professionals’ fear of
becoming HBV-infected in the dental office while working for/with HBV-infected patients. For all tests,
the threshold for statistical significance was set at P <0.05.

3. Results

Genal data of responders and HBV vaccinated profile

There were 1708 completed surveys left after invalid ones were removed. All of the responses were fully
supported by the evidence in File S3 of the Supplementary Materials. The majority of respondents, 1470
(86.07%), were from urban dental offices, and 742 (43.44%) had more than three years of experience in
the dental office. The mean age of the respondents was 31.22 +12.7 years (limits: 18-76). Each respondent
in our group had a distinct position or occupation in the dental office: 392 (22.95%) were dentists, 308
(18.03%) were dental technicians, 322 (18.85%) were dental nurses, 546 (31.96%) were dentistry
practitioner students, and 140 (8.19%) were respondents in other categories who worked in dental offices
(Table 1).
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Table 1. General socio-demographic characteristics of respondents to the questionnaire.

Characteristic Number (1708) (%)

age in years, median (min-max) 24.5 (18-76)
feminine gender 1204 (70.49%)
urban residence 1470 (86.07%)

is HBV infected 84 (4.92%)

was exposed to HBV during practice 252 (14.75)

work experience in dentistry field

1-2 years 966 (56.56%)

3-5 years 98 (5.74)

6-10 years 140 (8.19%)
11-20 years 280 (16.39%)
>20 years 224 (13.11%)

To establish a correlation between the HBV vaccination status and the general sociodemographic
characteristics of the entire group, we computed Chi square and found statistically significant (p<0.05)
relationships between the HBV vaccination status and the dental professionals' role/occupation in the
dental office, the dental office's area of provenience, and their work experience in the dental field.
Consequently, the following relationship between HBV vaccination status and role/occupation at the
dental office was found: In contrast to 196 (17.5%) dental nurses and 154 (13.75%) dental technicians,
322 (28.75%) dentists have received an HBV vaccination. With 378 (33.75%) vaccinations, dental
practitioner students were the group most immunized against HBV. There were statistically significant
(p<0.05) correlations between the dental office's place of origin and HBV vaccination status; 1008 (90%)
of respondents from urban dental offices had an HBV vaccination, compared to 112 (10%) from rural
dental offices. We discovered a significantly significant (p<0.05) correlation between HBV vaccination
status and dental job experience: In contrast to the 456 (42.5%) HBV vaccinated respondents who had
more than three years of experience, 664 (57.5%) HBV vaccinated respondents had less than three years.

Only one studied variable was significantly associated with HBV vaccination status: area of dental office
(OR =0.38; 95% CI:0.28-0.51),p <0.05, Table 2.

Table 2. Logistic regression for HBV vaccination status in the 1708 studied group

Variable B E.S. Wald p OR | Lower CI | Uppe
95% rCI
95%
Role/ocupation in the dental .816 124 | 43.525 | .000 2.26 1.77 2.88
office
work experience in dentistry | .398 120 | 10.897 | .001 1.48 1.17 1.88
field
area of dental office -.960 146 | 43.074 | .000 0.38 0.28 0.51
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Legend: B (coefficient), E.S. (standard error), Wald (Wald test), p (p-value), OR (odds ratio), CI
(confidence interval)

Knowledge, attitudes and opinions about HBV vaccination in the
Romanian dental office

We assessed the knowledge, beliefs, and attitudes of dental healthcare workers, including dentists,
dental nurses, dental technicians, dental practitioner students, receptionists, janitors, and couriers,
regarding HBV vaccination practices because the virus is easily spread in dental offices. In our cohort,
1120 patients (65.57%) had received an HBV vaccination. We found that 700 (40.98%) of the HBV
responders were vaccinated at birth, and 420 (24.59%) were immunized when they began working in
the dentistry office. 910 (53.28%) of the respondents were unsure on the duration of protection provided
by the HBV vaccine. There were 1274 (74.59%) respondents who were unaware that the HBV vaccine
prevents hepatocellular cancer, and 1050 (61.48%) respondents were unaware of the HBV vaccination
algorithm. Additionally, 1400 respondents (81.97%) did not test for the antiHBs antibody titer, which
measures immunological HBV status. Following HBV vaccination more than half of the respondents
(1092, 63.93%) were unaware that they might not produce an immune response and protective
antibodies, which could result in a lack of HBV protection. Of the respondents, 1456 (85.25%) had not
been exposed to HBV while working in a dental office, and more than half (882, 51.64%) were not aware
of post-exposure HBV prophylaxis. about the respondents, 98 (5.74%) were unaware about the mode of
HBYV transmission. Table 3 displays all of the data we collected from our respondents.

Table 3. Knowledge, opinions, and attitudes about HBV vaccination in the dental healthcare workers

Knowledge, practices, and attitudes discussed Number (1708) (%)
trained in HBV prophylaxis during dental practice 518 (30.33%)
knew that HBV is easily transmitted during dental 1610 (94.26%)

practice
HBYV vaccinated just one year ago 154 (9.02%)
knew how much time HBV vaccine offers protection 70 (4.10%)
know the HBV vaccination algorithm 658 (38.52%)
tested the level of antiHBs antibodies after vaccination 308 (18.03%)
knew that HBV vaccine protects against 434 (25.41%)
hepatocellular carcinoma
knew that re-vaccination is recommended in case of 616 (36.07%)
non-responders
knew pre-exposure HBV prophylaxix 1022 (59.84%)
knew post-exposure HBV prophylaxis 826 (48.36%)
didn’t get HBV immunoglobulins after HBV 252 (14.75)
expposure
knew correctly how HBV is transmitted 1610 (94.26%)

Additionally, we posed specific questions about how dental professionals handled dealing with HBV-
infected patients in their offices and their reactions to such situations. Only a tiny portion of respondents
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(294 [17.21%]) did not attempt to ascertain their HBV status. Table 4 displays all of the information that
was obtained.

Table 4. Attitudes in management of HBV infected patients

Attitude N=1708 (%)
refused to work with/for an HBV infected patient 98 (5.74%)
worked with/for an HBV infected patient 686 (40.16%)
found out that the patients is HBV infected from patient chart 784 (45.90%)
found out that the patients is HBV infected from patient himself 630 (36.88%)
were afraid to work with/for HBV infected patients 812 (47.54%)
when working with an HBV infected patients used better protection | 1414 | (82.78%)
when working with an HBV infected patients protected as usual 196 (11.47%)

Fear to become HBV infected while working with/for the HBV infected
patient in the dental office

In the study group there were 812, (47.54%) responders afraid that they may become HBV infected while
working in the dental office. We examined a number of variables to ascertain their association with the
fear of contracting HBV by using a nonparametric Chi-square test.

First, we tested the role of each dental professional in the dental office. We found an association (p<0.05)
between role and the fear of working with or for HBV-infected patient. Respondents who were not
scared to work for or with HBV-infected patients outnumbered those who were in certain respondent
categories. There were equal numbers in the following categories: 252 vs. 140 dentists; 182 vs. 140 dental
nurses. 70 vs. 70 other categories; 154 vs. 154 dental technicians. In the dental practitioner student group,
238 students were not scared to work with patients infected with HBV, whereas 308 students were.

Second, we looked for a correlation between dental work experience and the dread of working with or
for patients infected with HBV. The Chi-square test confirmed this correlation (p<0.05). Compared to
respondents with more experience, individuals with less dental office experience and those who had
only worked there for one to two years expressed more fear about working with or for patients who
were infected with HBV. Fear was reported by 546 out of 420 respondents in the group with 1-2 years
of experience, 42 out of 56 in the group with 3-5 years of experience, 70 out of 70 in the group with 6-10
years of experience, 56 out of 224 in the group with 11-20 years of experience, and 98 out of 126 in the
group with more than 20 years of experience.

Third, we investigated the relationship between the risk of HBV infection and transmission at the dentist
office and the dread of working with or for HBV-infected patients, given that HBV is generally easily
spread. Compared to 14 (14.28%) respondents who were afraid but did not acknowledge HBV
transmission, 798 (49.56%) respondents acknowledged that HBV was easily transferred and were afraid
(p<0.05). As a result, those who knew that HBV is easily spread were more terrified to work with or for
patients who had the virus than those who did not.
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Fear of contracting HBV from working with an infected patient and testing for the titer or amount of
antiHBs antibodies—antibodies that demonstrate protection against HBV infection —was the fourth
association we examined. Testing for this kind of antibody is generally rare, but in this instance, it could
be helpful for dental healthcare professionals. A statistically significant correlation was discovered
(p<0.05). Out of the 308 respondents who had their antiHBS antibody levels checked, 98 (31.81%)
expressed fear of contracting HBV while working with or for patients who had the virus, while 210
(68.18%) did not (p<0.05). Less anxiety of contracting HBV was linked to testing for and understanding
the titer/level of antiHBS antibodies.

The fifth association we observed to be statistically significant (p<0.05) was between the awareness of
pre-exposure to HBV prophylaxis and the fear of contracting HBV while working for or with the patient
who has HBV. In contrast to 322 (35.93%) respondents who were unaware and unafraid, 364 (44.82%)
respondents were afraid and did not know about pre-exposure prophylaxis.

In the studied dental offices 686, (40.16%) responders had already worked with or for an HBV-infected
patient. Therefore, the sixth association was between the fear of becoming HBV-infected while working
for/ with the HBV-infected patient and working during dental practice with/for the HBV-infected
patient. We found a statistically significant association (p< 0.05) between these variables: the fear
generated by working with the HBV-infected patient was present in 280 (40.81%) vs. 406 (59.18%) from
the 686 responders who worked with the HBV-infected patients compared with 532 (52.05%) vs. 490
(47.94%) responders from the 1022 responders who did not work with the HBV-infected patient in the
dental office. It seems that the responders who effectively worked with HBV-infected patients were
afraid because they realized the danger of HBV infection.

There was no correlation (p>0.05) between the dental office's location (rural or urban) and the fear of
contracting HBV while caring for or working with an infected patient; 112 (13.79%) respondents in rural
areas reported feeling afraid, while 700 (86.20%) respondents in urban areas reported feeling afraid. We
linked the fear of contracting HBV when working with or for an HBV-infected patient to anti-HBV
vaccination status; however, there was no statistically significant correlation (p>0.05). 602 (53.73%)
respondents were HBV vaccinated and unafraid, while 518 (46.25%) respondents were vaccinated and
worried about contracting HBV while caring for or working with HBV-infected patients, even if anxiety
had no bearing on their HBV vaccination status.

Furthermore, there was no correlation between having knowledge of post-exposure prophylaxis and
being afraid of contracting HBV while working with or for an HBV-infected patient: 378 (45.76%)
respondents who were afraid and knew about it compared to 448 (37.04%) respondents who were not
afraid but knew about post-exposure prophylaxis (p>0.05).

The following studied variables were substantially linked to the concern of contracting HBV when
caring for or working with an infected patient in a dental office: AntiHBs antibody levels following
vaccination (OR = 0.38; 95% CI:0.29-0.51), p<0.05; awareness of HBV prophylactic exposure prior to
vaccination (OR = 0.49; 95% CI:0.37-0.67), p<0.05, Table 5.

10
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Table 5. Logistic regression for the 1708 total studied group for fear to become HBV infected while
working with/for the HBV infected patient in the dental office with knowledge, attitudes and

practices
Variable B E.S. Wald p OR | Lower CI | Uppe
95% rCI
95%
level of antiHBs antibodies -.951 144 | 43.445 | .000 .38 .29 .51
after vaccination
knowledge of pre-exposure | -.697 152 | 20.963 | .000 49 37 .67
HBYV prophylaxis
knowledge of post-exposure | .589 154 | 14.732 | .000 1.80 1.33 2.43
HBYV prophylaxis
working during dental .692 149 | 21.711 | .000 1.99 1.49 2.67

practice with/for the HBV
infected patient

Legend: B (coefficient), E.S. (standard error), Wald (Wald test), p (p-value), OR (odds ratio), CI
(confidence interval)

Respondents who are aware of post-exposure HBV prophylaxis have a 1.8-fold greater anxiety of
contracting HBV than those who are unaware of this kind of prophylaxis. Conversely, people who are
aware about HBV pre-exposure prophylaxis have a 0.49-fold greater dread of contracting the virus than
people who are unaware of it.

The role or occupation of the respondents in the dental office was found to be the most statistically
significant factor for the fear of contracting HBV. We also looked at some of the general
sociodemographic characteristics of the questionnaire respondents as potential influencing factors for
the fear of contracting HBV while working with or for the HBV-infected patient in the dental office.
Table 6 (OR = 0.70; 95% CI:0.56-0.88), p<0.05. Respondents who think they could contract HBV while
receiving dental care had a 6.1-fold higher fear of contracting the virus than those who think they cannot.

11
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Table 6. Logistic regression for the 1708 total studied group for fear to become HBV infected while
working with/for the HBV infected patient in the dental office with general characteristics

Variable B E.S. Wald p OR | Lower CI | Uppe
95% rCI
95%
Role/ocupation in the dental | -.348 115 9.208 .002 .70 .56 .88
office
work experience in dentistry | .681 114 | 35.517 | .000 1.97 1.57 2.47
field (under 3 years vs. over
3 years)
area of dental office -.237 .149 2.535 a11 .78 .58 1.05
possibility of HBV 1.813 .298 | 37.155 | .000 6.13 3.42 10.98
transmission in the dental
office

Legend: B (coefficient), E.S. (standard error), Wald (Wald test), p (p-value), OR (odds ratio), CI
(confidence interval)

Respondents with less experience (less than three years) are 1.97 times more afraid of contracting HBV
than those with more experience (more than 3.1 years at the dental office).

4. Discussion

Presenting data on Romanian dentistry professionals' HBV vaccination status, knowledge, attitudes,
and opinions was the goal of the current study. Our group was prior exposed to a common parasitic
infection, Toxoplasma gondii infection. A sample of 1708 dental professionals from both rural and urban
areas across the nation served as the basis for the study. While both HBV and, Toxoplasma gondii are
occupational health concerns for dental professionals due to potential exposure to bloodborne
pathogens and zoonotic infections, respectively, current research does not suggest a direct correlation
between HBV vaccination and Toxoplasma gondii exposure. HBV vaccination is specifically aimed at
preventing hepatitis B infection and does not influence susceptibility to Toxoplasma gondii.

For comprehensive protection, dental professionals are advised to adhere to standard infection control
practices, including the use of personal protective equipment, proper sterilization of instruments, and
adherence to hygiene protocols, to minimize the risk of various infections.

Effective HBV vaccination deployment has reduced HBV infection morbidity and mortality as well as
HBYV carrier rates globally. Around 30% of people globally received three doses of the HBV vaccine in
2000; by 2019, that number had risen to 85% [16]. Both the vaccination trends for HBV and other viral

12
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infections improved [17, 18]. The examined dental professional group had a 65.57% (N=1120) HBV
vaccination rate; nevertheless, 378 (33.75%) of the group were dental students, making them the most
vaccinated group. This can be explained by the introduction of HBV vaccine at birth in Romania starting
in 1995. Few references to HBV immunization in dentistry workers could be found in the literature
search. We discovered that different dental professional groups had varying HBV vaccination rates. For
example, Japan had 62.4% of its dental professionals (N=521). 61% of the 1044 healthcare personnel,
including dentists, were from Africa (Kenya, Egypt, Sudan, Tanzania, Ethiopia, Uganda, Malawi,
Madagascar, Nigeria, Cameroon, Ghana, and Sierra Leone) [19]. Jordan, 14% of the 200 dental
technicians (N = 20) [21]; Scotland, 86.66% (13/15 health board areas of dental primary care healthcare)
[22]; Saudi Arabia, 40.4% (N=121 dental technicians) [23]; and India, 78.84% (N= 104 dental technicians)
[24]. The results of the current study showed that HBV vaccination in Romanian dentistry offices is
mostly based on HBV vaccination at birth, and that the dental technician group was the most HBV
unvaccinated in the dental offices, with only 154 (13.75%) of the HBV vaccinated. Dental technicians
who work with HBV-infected dentistry materials run the risk of contracting the virus because it is
known that HBV can remain infectious on various materials outside the body for at least seven days [6].
This makes this discovery crucial to acknowledge. Unlike other diseases that exist in Romania but for
which vaccinations are not yet available globally,[25-27] or vaccination starts later in life [28]. HBV
infection can be avoided in Romania by receiving an HBV immunization from the moment of birth. In
Romania, HBV infection can be prevented by HBV vaccination starting on the first day of life, compared
to other diseases that are present in our country, but for which vaccines are not yet available worldwide
[25-27] or vaccination starts later in life [28]. As far as we are aware, a recent Romanian study from 2022
highlights the need to raise awareness of HBV infection control in Romanian dental offices with regard
to knowledge, attitudes, and opinions. However, this study only included young dentists and dental
students in Romania [29]. The HBV immunization rate (N=150 students and young dentists) was 40%
lower than in the current study. A percentage of 35.33% (N=150) of the studied subjects knew the means
of transmission of HBV compared to our findings, where the majority, 1610 (94.26%) of the responders
knew the correct way of HBV transmission, which is similar to the results of a recent Mexican study,
where 99.5% (N=232 dental students) knew the correct HBV transmission route [30]. The danger of
bodily fluids from exposure events in dental practice emphasizes the necessity for dental workers to be
knowledgeable about HBV prophylaxis both before and after exposure. Studies on HIV prophylaxis in
dental offices are numerous [31-34], while there are few on HBV prophylaxis. A study by Georgia [35]
found that respondents were poorly informed on pre-exposure prophylactic rules, with 37.3% (N=244
oral health care workers) feeling better informed than the current study group (59.84%; N=1022). In
contrast to a German study [36], our study group had a vaccination rate of 65.57% (N=1120) and 308
(18.03%) respondents who tested for antiHBs antibodies. In contrast, the HBV vaccination rate was
significantly higher (94%) (N=258 dentists, dental assistants, and dental students), but the percentage of
individuals who tested for antiHBs antibodies was nearly equal at 21% (N=58). The prophylactic
hepatitis B vaccination has proven crucial in preventing hepatitis B because it effectively creates
protective immunity against hepatitis B viral infection. Prophylactic vaccinations only need to produce
neutralizing antibodies against the HBV envelop proteins, as opposed to therapeutic vaccines, which
ideally comprise additional HBV antigens such as HBV core and polymerase to elicit a complete T cell
response. By neutralizing antibody generation, the currently employed vaccines have demonstrated a
high level of efficacy in preventing HBV infection [37]. Our study took into account the possibility of
contracting HBV while working in a dental clinic. The present study's respondents (94.26%) were aware
that HBV is easily spread during dental practice, which is comparable to a 2013 study at private and
public dental practices in Harare [38], where 81 (92%) participants felt they were at risk of getting an
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HBYV infection while working in a dental office 1610. In the current sample, 1414 (82.78%) respondents
believed that they needed to employ stronger protection when interacting with a patient who had HBV.
We evaluated the dread of working with or for an HBV-infected patient because the risk causes fear. 812
(47.54%) of the respondents in this study group expressed fear about working with or for a patient who
had HBV. Consequently, we discovered a high correlation between the function or occupation at a
dentist office and the dread of working with or for an HBV-infected patient using the chi-square test.
Dental technicians (18.03%) and dental nurses (18.85%) were less terrified about working with or for
HBV-infected patients than dentists (22.95%) and dental practitioner students (31.97%). In total, 686
(40.16%) of the respondents were dental professionals who worked with or for an HBV-infected patient;
however, N=98, or 5.74% of the respondents, refused to work with or for an HBV-infected patient. These
numbers are less than those seen in a Saudi Arabian study where the refusal rate was significantly
higher; 94.5% of the dentists examined were HBV-vaccinated, yet 89.8% (N=246) of them were unwilling
to treat patients who had the virus [39]. A higher percentage than in our survey, 44.4% (N=133) of
dentists in another Tehran study [40] expressed a reluctance to handle a patient with HBV. At the group
level, the attitude was to protect better when working with an HBV-infected patient, 1414 (82.78%)
studied responders. Out of the studied group there were almost half of the responders, 812 (47.54%),
who were afraid to work with/for the HBV infected patient.

A Croatian study [41] of 534 predoctoral students at the University of Zagreb's School of Dental
Medicine revealed that dental office experience had a favorable impact on dental professionals and
suggested more professional attitudes toward patients infected with HBV (p=0.0002). This was
comparable to our findings that respondents with more than three years of dental office experience and
those with greater experience were less scared to work for or with patients who had HBV than those
with less experience. The more experience a dentist had, the less scared they were to work with or for
an HBV-infected patient: 224 out of 56 in the group with 11-20 years of experience were not afraid, and
126 out of 98 in the group with more than 20 years of experience were not afraid. When evaluating the
associations with fear of working with or for the HBV-infected patient, knowledge is crucial. In the
current study group, we discovered no link (p >.0.05) with post-exposure prophylaxis, but a statistically
significant (p<0.05) correlation between the awareness of pre-exposure prophylaxis and the fear of
contracting HBV while working for or with the HBV-infected patient. Of the 812 respondents who
expressed fear about working with or for an HBV-infected patient, 364 (44.82%) expressed fear without
knowing about HBV pre-exposure prophylaxis, whereas 448 (55.17%) expressed fear while being aware
of it. Fear of contracting HBV while working with or for an HBV-infected patient did not correlate with
knowledge of post-exposure prophylaxis; 434 (55.44%) of the respondents who were afraid did not
know anything about post-exposure prophylaxis, while 378 (45.76%) of the respondents who were
afraid did.

According to studies, it is critical for all healthcare practitioners, including dentists, to understand pre-
exposure and post-exposure prophylaxis [42-52].

Individuals exposed to Toxoplasma gondii may experience issues related to hepatitis B virus (HBV)
infection status, particularly in the context of co-infections. Research indicates that co-infections
involving Toxoplasma gondii and HBV can exacerbate liver-related health problems. For instance, a study
found that active co-infection with Toxoplasma gondii was present in 33.3% of patients with chronic HBV
infection. Moreover, Toxoplasma gondii infection has been associated with various liver pathologies,
including necrosis, hepatomegaly, granuloma formation, and hepatitis [53]. These liver complications
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can potentially worsen the clinical outcomes for individuals already dealing with chronic HBV infection.
Therefore, while Toxoplasma gondii exposure alone does not directly affect HBV infection status, the
presence of both pathogens can lead to more severe liver disease manifestations. It is crucial for
healthcare providers to monitor and manage such co-infections carefully to mitigate potential
complications [54]. Toxoplasma gondii infection can adversely affect the liver, leading to various
pathological changes. Here are the key aspects of its impact on the liver. Infected individuals may
experience liver enlargement (hepatomegaly) and inflammation (hepatitis) [55].

The parasite can cause the formation of granulomas and tissue necrosis within the liver. There is an
association between T. gondii infection and the development of liver cirrhosis [56].

Limitations of the Study

This study had several limitations. First, the cross-sectional design of the study and the default selection
of respondents (those with digital abilities, those with Internet access, and those with electronic
documents) reduced the study's representativeness. The six-month timeframe was the study's second
drawback. The third drawback is the smaller sample size (1708 respondents), however systematic
sampling allowed us to identify known groups at the dentist office with strict attribution, thus the
sample is representative. Since no other recent study has addressed HBV vaccination, Romanian
dentistry professionals' anxieties, opinions, knowledge, and attitudes toward HBV infection and
vaccine, our study may be significant. Similar studies only looked at dental students. Monitoring this
issue could be helpful because it might capture the actual state of the medical community in Romanian
dentistry offices and highlight possible requirements and improvements [57-66].

5. Conclusions

There were only 84 (4.92%) HBV-infected dental healthcare professionals in our study group, and over
half of the 1120 (65.57%) were vaccinated against HBV, indicating that the status of HBV immunization
among Romanian dental professionals has improved. Dental technicians, who were the most
unvaccinated and at the highest risk of contracting HBV in our study group, should be encouraged to
get vaccinated against the virus. Dental technicians were less concerned about the risk of contracting
HBV than dentists or dental nurses, according to our group's knowledge, attitudes, and opinions. It is
necessary to raise awareness among Romanian dentists on HBV prophylaxis before and after exposure.
Romanian dental healthcare personnel should be tested for the level and titer of protective antiHBs
antibodies to lessen their worry of contracting HBV while working with patients who have the virus.
Positive attitudes and behaviors toward patients with HBV would also rise with increased dental
professionals’ knowledge.
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