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Strategy to control occupational risk for Hepatitis B: impact on the 
vaccination and seroconversion rates in dentistry students

Estratégia para controle do risco ocupacional de Hepatite B: impacto nas taxas de vacinação e soroconversão 
de alunos de odontologia

ABSTRACT

Objective
To describe the development of a dentistry school strategy in order to reduce the occupational risk related to hepatitis B.

Methods
The academic registration documents of 242 students entering the institution between the years 2006 and 2013, were evaluated, among 
which were of copies of the updated vaccination cards and anti-HBs serologic testing. Demographic variables and others related to the 
vaccination status of hepatitis B and seroconversion were considered.

Results
One hundred percent of the students were found to be vaccinated, and 87.2% had vaccination records of three doses. The results of anti-HBs 
tests proved seroconversion in 91.3% of the students. From 2011, the dental school was able to institutionalize the follow-up behavior of the 
students who had anti-HBs non-reactive. Of the twenty individuals whose serology was negative, nine students (45% of the total and all of 
the 2011-2013 class) were followed-up and repeated the basic vaccination and anti-HBs test; eight seroconverted and one was considered 
a non-responder, increasing the percentage of immune students to 95%. Eleven (55%) had other unregistered behavior or the documents 
analyzed showed no data on them.

Conclusion
The procedure of following-up the registration in vaccination records required by the Biosafety Committee of the institution was shown to 
be effective in reducing the occupational risk of hepatitis B among the students.

Indexing terms: Hepatitis B. Seroconversion. Vaccination.

RESUMO

Objetivo
Descrever a experiência de uma Faculdade de Odontologia para redução do risco ocupacional relacionado à hepatite B.

Métodos
Foram avaliados os documentos de cadastro acadêmico dos 242 alunos com ingresso na instituição entre os anos de 2006 a 2013, dos quais 
faziam parte cópias da carteira de vacinação atualizada e do teste sorológico anti-HBs. Variáveis demográficas e relacionadas à situação vacinal 
da hepatite B e de soroconversão foram consideradas.

Resultados
Verificou-se que 100% dos discentes foram vacinados, sendo que para 87,2% havia registro de vacinação em três doses. Os resultados do anti-
HBs comprovaram a soroconversão em 91,3% dos alunos. Dos 20 indivíduos, cuja sorologia foi negativa, 9 alunos (45% do total e todos das 
turmas de 2011 a 2013) foram acompanhados e repetiram o esquema básico de vacinação e o teste anti-HBs, sendo que 8 soroconverteram e 
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INTRODUCTION

Hepatitis B presents universal distribution, and 
estimates indicate that approximately one third of the 
world population has been in contact with the hepatitis B 
virus (HBV) and that there are 325 million chronic carriers. 
Of these individuals, over 600,000 die every year of acute 
diseases or chronic sequelae secondary to infection by 
HBV1-2.  Hepatitis B is an important public health problem 
on all continents3.

In Brazil, in spite of the progression of vaccination 
coverage and increased access to guidance on prevention, 
approximately 17,000 cases are confirmed every year. 
In the years 2013 and 2014, 17,814 and 17,940 cases 
were notified, respectively, indicating  stability over the 
last few years. These records contemplate recent through 
to old infections, but that were only diagnosed in the 
mentioned year4.

Hepatitis B is an important public health 
problem on all continents3. The prevalence of infection 
by HBV is higher among dental surgeons than among 
the population in general, a situation characterizing the 
disease as an occupational risk for dental professionals5. 
Percutaneous or mucosal tissue exposures to the blood 
of individuals infected by HBV are the main transmission 
pathway, because of professionals’ exposure to organic 
fluids and the occurrence of accidents with perforating 
sharps1,6.  A high frequency of accidents occurring with 
biological material has been verified among students in 
the health area, with dental students being among those 
most cited7-8.

From this aspect, it is recommended that 
dental surgeons and other health professionals protect 
themselves from undue risks by means of vaccination 
against Hepatitis B, and confirm immunity by the anti-
HBs test9-12. Moreover, considering that the duration of 
protection provided by the vaccine persists for up to 
22 years, repetition of the serological tests is indicated 
to evaluate maintenance of immunity throughout 
professional life. When necessary, individuals immunized 
by vaccine, who become non-responders to the first 
scheme, must be re-vaccinated with one or more doses13.

Vaccination against hepatitis B, with relatively 
modest costs and high benefits, is an important 
investment in public health2. It is indicated for all health 
professionals before they are admitted to the workplace, 
and must preferably be completed before the clinical 
activities of students begin1,7. These professionals must 
receive the basic scheme of three doses (zero, one and six 
months); and from one to two months after the last dose, 
having serology performed is recommended to evaluate 
seroconversion (anti-HBs ≥10 UI/ml) (positive), when no 
prophylactic action is necessary. 

However, if the anti-HBs < 10 UI/ml test us 
negative, the following procedures are recommended: 
negative serology one to two months after the third 
dose - repeat the vaccination scheme (zero, one and six 
months); serology negative, if a long time has passed 
after the third dose of the first scheme: apply one dose 
and repeat the serology after one month. Should it be 
positive, consider the individual immunized; should it be 
negative, complete the scheme with another two doses; 
serology negative one to two months after the third 
dose of the second scheme - do not apply any further 
vaccination, and consider the individual a susceptible 
non-responder10,12-13.

In view of the foregoing, this study describes the 
follow-up experiment of the Biosafety Commission of a 
Higher Learning Institute (HLI) of Dentistry for reducing 
the occupational risk related to Hepatitis B, by means of 
controlling the vaccine situation and seroconversion of 
students before they undergo training periods and begin 
clinical disciplines.

METHODS

This study was conducted in accordance with the 
precepts determined by resolution 196/96 of 10/10/96 
of the National Health Council of the Ministry of Health, 
and approval by the Research Ethics Committee of the 
São Leopoldo Mandic School of Dentistry, Protocol 
Number 2010/0473.

This was a descriptive, documentary and 
quantitative study, in which the documents of 242 

1 foi considerado não respondedor, elevando a frequência de alunos imunes para 95%. Os 11 (55%) restantes não tiveram conduta registrada 
ou não havia dados sobre os mesmos nos documentos analisados.

Conclusão
A conduta de acompanhamento vem mostrando-se efetiva para reduzir o risco ocupacional da hepatite B entre os alunos.

Termos de indexação: Hepatite B. Soroconversão. Vacinação.
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students of 8 Groups were evaluated, on entering the 
Dentistry Course of the São Leopoldo Mandic School of 
Dentistry, Campinas, SP, in the years from 2006 to 2014. 

All the information collected was obtained from 
the documentation available at the undergraduate course 
secretariat, because it was institutional policy to request 
a copy of this documentation as part of the students’ 
registration process. Information about the need for 
handing in this documentation before the student began 
clinical activities was provided in the candidate’s guide to 
the entrance examination and in the student enrollment 
documentation.

The HLI Biosafety Commission followed-up the 
dates of vaccination and serological test of students who 
had not been submitted these procedures previously, 
which was based on the Brazilian Ministry of Health 
recommendation10 and that of the Center for Disease 
Control and Prevention12-13. To guarantee the students’ 
adhesion, the Biosafety Commission did not release 
access of students to practical clinical activities with 
patients, if their documentation of compliance with the 
vaccination situation and seroconversion control was not 
up to date.

Demographic variables (sex, age and 
undergraduate’s age at time of receiving first dose of the 
vaccine) and variables related to the hepatitis B vaccine 
situation and seroconversion status: center where vaccine 
was applied (public or private service); vaccine coverage 
(dates of doses of vaccine applied; and date/result of 
anti-HBs exam) were analyzed. 

According to the records in the vaccination 
cards, the interval between the doses of vaccine was 
calculated, making it possible to assess the compliance 
with the Ministry of Health recommendation (0, 1 and 
6 months) and the interval between the last dose and 
undergoing the anti-HBs exam for verifying compliance 
with the time of 1-2 months recommended10.

In the case of records contemplating more 
than 3 doses of vaccine, the interval between the first 
three doses was used for verifying compliance with the 
vaccination scheme, and the time elapsed between the 
last dose received and the anti-HBs test, to evaluate 
confirmation of the seroconversion status.

For non-reactive individuals, the procedure 
adopted for implementing a new vaccination scheme 
and repeating the anti-HBs exam was followed-up. 

The interval between doses of vaccine, origin of 
the vaccine and result of the anti-HBs exam were evaluated 

by the Chi-square and Exact Fisher tests. Distribution of 
the anti-HBs values considering the result of the test 
(reactive or non-reactive), age at the time of handing in 
the documents, age at the time of vaccination and time 
elapsed between the vaccination and serological exam 
were analyzed by the Mann-Whitney test. The Spearman 
correlation was used to explore the relations between 
the following values: anti-HBs and present age; age at 
the time of vaccination and time elapsed between the 
vaccination and serological exam. For all tests, the level 
of significance adopted was 5%. The software GraphPad 
Prism (version 6.00 for Windows, GraphPad Software, La 
Jolla, California, USA) was used for all the calculations.

RESULTS

The documents of all students enrolled between 
2006 and 2013 were analyzed, totaling 242 students, of 
whom 175 (71.9%) were of the female gender. The mean 
age of students, in the year in which the documentation was 
handed in was 20.5 (± 3.7) years.

The majority of students were found to have 
respected the interval between the doses of  vaccine 
(54.5%); were vaccinated at the SUS (Brazilian National 
Health) units (62.0%) and presented the anti-HBs reactive 
test (91.3%) (Table 1). Age at the time of vaccination did 
not differ (p=0.24) between the male (11.3±6.8 years) and 
female (12.8±7.5 years) genders. There was no significant 
association between the “reactive” and “non reactive” 
groups as regards age at the time of data collection (p=0.25), 
age at the time of receiving vaccination (p=0.19) time elapsed 
between vaccination and the serological exam (p=0.76).

Although significant, the correlations were weak 
between the anti-HBs values and the variables: present age 
(rS=0.14, p=0.0305), age at time of vaccination (rS=0.24, 
p=0.0002) and time elapsed between vaccination and 
serological exam (rS=-0.23, p=0.0004). However, it was 
possible to observe a trend towards direct correlation 
between the anti-HBs values with both present age and age 
at the time of vaccination, but there was indirect correlation 
between the time elapsed between vaccination and the 
serological exam. This indicated that the older the student 
(present age or age at the time of vaccination) the higher 
were the titration values of the anti-HBs exam; however, 
the longer the time elapsed between the vaccination and 
serological exam, the lower were these values.

Table 2 shows the distribution of the students in 
relation to the group of origin; total number of students 
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vaccinated (100%); number of subjects with vaccination 
in three doses proved by means of a vaccination card 
(87.2%); the result of the anti-HBs exam: reactive (91.3%) 
and non-reactive (8.7%); and the dental school’s follow-
up procedure with regard to the re-vaccination data of 
students who presented Anti-HBs non-reactive. The authors 
observed that as from 2011, the dental school was able to 
institutionalize greater care with reference to following-up 

the “non-reactive” individuals, considering that of the 20 
“non-reactive” individuals, 9 (45% of the total number 
and all the groups from 2011 to 2013) were followed-up 
and repeated the vaccination scheme and anti-HBs test; 
of these,  8 seroconverted and 1 was considered non-
responsive. The 11 (55%) remaining individuals had no 
procedure recorded, or there were no data about them in 
the documents analyzed.

Table 2. Classification of students about year of entry into dental school, data of vaccination in 3 doses, result of anti-HBs, and presence of re-
vaccination data of Anti-HBs non-reactive. Campinas (SP), 2015.

Class Total Vaccinated Vaccination data in 3 
doses

Anti-HBs
Revaccination data

Immune Nonimmune No results
2006 26 26 17 19 6 (24.0%) 1 ND
2007 30 30 24 28 2 (6.7%) - ND
2008 26 26 17 25 1 (3.8%) - ND
2009 35 35 31 34 1 (2.9%) - ND
2010 32 32 30 32 0 - -
2011 27 27 26 21 6 (22.2%) - Yes
2012 33 33 33 31 2 (6.1%) - Only 1
2013 33 33 33 31 2 (6.5%) - Yes
Total 242 (100%) 242 (100%) 211       (87,2%) 221 (91,3%) 20 (8.3%) 1 (0.4%)

Legend: ND = revaccination data and / or results of anti -HBs after revaccination test not available, Yes = data in the registry.

DISCUSSION

Dental Schools are responsible for the quality of 
teaching and multiplication of infection control behaviors, 
adequate training of students with a view to protecting 
the patient and establishing safe working conditions14-15. 
Therefore, biosafety recommendations are frequently 
updated and published12,16-17.

Infection by HBV is recognized as the most 
important occupational risk for dental surgeons 6.  

When injuries occur as a result of needles contaminated 
with blood containing HBV, if the blood were HBsAg-
positive and HBeAg-positive, the risk for development of 
clinical hepatitis is from 22 - 31%; whereas the risk for 
developing serological evidence of infection by HBV is 
from 37 - 62%13. For this reason, the indication is for 
all professionals to be immunized before entering into 
clinical practice. In the case of hepatitis B, immunity after 
the three doses of vaccine is proved when the anti-HBs 
serological test is ≥10 UI/ml, a result that proves the 

Table 1. Absolute proportion of subjects in relation to interval between doses of vaccine, origin of vaccine, and result of anti-HBs. Campinas (SP), 
2015.

Factors Vaccinated
Result of Anti -HBs

p-value
Nonimmune Immune

Regarding the interval between doses of vaccine
Yes 132 (54.5) 13 (65.0) 119 (53.6)
No 109 (45.0) 6 (30.0) 103 (46.7) 0.31*
Origin of vaccine
Public 150 (62.0) 13 (65.0) 137 (61.7)
Private 20 (8.3) 2 (10.0) 18 (8.1) 0.86*
No information 72 (29.7) 5 (25.0) 67 (30.2)
Student’s Age &

In data collection& 20.5±3.7 21.0±7.9 20.4±3.0 0.25**
No information 1 (0.4) 1 (5.0) -
At time of vaccination& 12.9 (±7.0) 12.9 (±11.0) 12.9 (±6.6) 0.19**
Time between vaccination and anti-HBs test & 5.7 (±5.5) 7.3 (±6.7) 5.5 (±5.4) 0.76**
Total 242 (100.0) 20 (8.3) 221 (91.3)

Note: & Mean ± standard deviation (years) * Exact Fisher Test; ** Mann-Whitney test. The values “no information” were not considered. 
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presence of antibodies against the disease10,13.
In the present study, the validity of the data 

collected by inspecting the vaccination cards and 
laboratory exam reports allowed adhesion to the 
vaccination measures to be known, without the 
possibility of response and memory biases resulting from 
the use of self-applicable questionnaires, because this 
was a documentary research. In the majority of studies 
in the literature, the data result from self-applicable 
questionnaires that depend on the participant’s 
memory1,5,14-15,18-20. In practice, it was only possible to carry 
out this inspection due to the dental school’s demand that 
students had to hand in a copy of their vaccination card 
and anti-HBs exam result to the undergraduate course 
secretariat, so that these could be evaluated, and later 
attached to the documents of each student. The data 
surveyed by this study demonstrated the effectiveness of 
the institutional strategy for increasing the occupational 
safety of students, since it was possible to guarantee a 
higher rate of immunization when compared with those 
of other similar studies, considering that the frequency 
of students who proved having received the vaccine in 
three doses was 87.2%, and 99.6% of anti-HBs tests 
were performed. The rate of vaccination in three doses 
was calculated from the number of students who proved 
they received the 3 doses of vaccination by means of the 
records in their vaccination card, and by checking the 
date of each dose applied. Of the 12.8% of students 
who were unable to find their card, vaccination was 
proved by presentation of the anti-HBs exam result that 
was frequently accompanied by a medical declaration 
confirming application of the vaccination.

In spite of immunization being strongly 
recommended, researches have shown that  the rate 
among dental students varies widely in the literature. 
Among the studies conducted in teaching institutions 
in Brazil, variation in the immunization rate and 
confirmation of seroconversion ranged from 41.6% to 
90.8% and 1.8% to 25%, respectively14,18,20-22. Whereas 
abroad, the vaccination rates varied15,19,23.

When analyzing the immunization rates, the 
authors of the present study verified that in the majority 
of dental schools evaluated, the students did not 
present a spontaneous preventive behavior in relation 
to hepatitis B. The only dental school where concern 
about prevention was evident, was in Spain, where 
immunity was demonstrated in 72.9% of the students24. 
In the other dental schools, not only were vaccinations 

incomplete, but there was no concern about the anti-
HBs test, showing that it was performed at very low 
rates ranging between zero and 25%. This confirms the 
presence of the gap described by von Lindeman et al.25 
between awareness of the importance of vaccination 
and personal behavior, because incomplete vaccination 
among students in the health area leads to the risk of 
increasing infections, consequently requiring stricter 
demands regarding questions concerning vaccination. 

In agreement with the knowledge about the risk 
of cross infection related to hepatitis B, the Institutional 
Biosafety Commission established a rule for students, 
demanding that they handed in a copy of the vaccination 
card proving that they had received the complete scheme 
of vaccination against hepatitis B and the seroconversion 
test, before they began with clinical activities. This 
initiative was based on the HLI biosafety protocol that 
was in turn  based on the infection control procedures 
adopted both nationally10,17 and internationally12-13,16.

Of the students, 54.4% complied with the “interval 
between doses”, and no information was obtained with 
respect to 1 student. This criterion is controversial in 
the literature, because it has been demonstrated that 
intervals longer than those recommended have provided 
equivalent results. Therefore, although the time interval 
between doses had not been respected, there was no 
need to re-initiate the scheme, but it was important to 
verify the previous vaccination situation26. On the other 
hand, researches have shown that there was association 
between the fact of respecting the time interval between 
doses and the serum level of anti-HBs antibodies27.

In the present study, 8.26% of the students 
presented no immunity after the first scheme of three 
doses of vaccine, which was close to the value found 
in similar studies: 11.5% 26 and 12.5%20. Moreover, 
no association was observed between seroconversion 
after three doses of vaccine and gender, as was shown 
in the research of Alavian et al.28. However, associations 
of female gender with higher antibody titer values have 
been shown, as has been observed in previous studies3,26.

The majority of studies have shown that a longer 
interval of time between the last dose of vaccine and 
undergoing the anti-HBs test leads to significant impact 
on the seroprotection indexes, with a better response 
being obtained when the seroconversion test was 
performed in up to 6 months after vaccination2,26,28.

In a study with professionals, it was observed 
that individuals who received the third dose of vaccine 
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