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Influence of Clinicians’ Socio-demographic,
Professional and Educational Variables on Their
Compliance With Preventive Measures Against

Hepatitis B and C

Felipe Bréda-Albuquerque®/Alan Bruno Lira de Farias®/
Marcela Gongalves do Prado®/Silvana Orestes-Cardoso®

Purpose: To investigate the influence of a number of variables regarding clinicians’ gender, social class, length of time
since graduation and the level of knowledge on their use of available preventive measures against hepatitis B and C.

Materials and Methods: A cross-sectional questionnaire-based survey was carried out involving a random and
representative sample (n = 319) of the clinicians working in Recife, Pernambuco, North-East Brazil. The participants
were interviewed by means of a questionnaire, prepared and pretested by the researchers. Pearson’s chi-square and
Fisher's exact tests were used in the statistical analyses (significance level: 5%).

Results: Female clinicians were found to make more frequent use of equipment such as lab coats, scrub caps and
masks (P = 0.0357). With regard to lab coat use in relation to social class, it was seen that clinicians from social class B
used it less (P = 0.0077). The length of time since graduation was seen to be connected with the use of scrub caps
(P = 0.0003), coating of equipment with polyvinyl chloride plastic film (P = 0.037), use of alcohol for cleaning equipment
(P = 0.0012), two-handed recapping of needles (P < 0.0001) and immunisation (P = 0.003), showing that those who
graduated most recently were more likely to take adequate infection control steps. The fact that clinicians had been
informed about hepatitis B and C, and also their knowledge about its contagion, was positively associated with their
levels of vaccination against HBV (P = 0.0313 and 0.0108, respectively).

Conclusions: The adherence to preventive practices against hepatitis B and C was shown to be connected with the
clinicians’ socio-demographic, professional and educational variables.
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Exposure to pathogenic microorganisms repre-
sents one of the major risks to which health care
workers, including dental surgeons, are exposed. Of
these, the viral hepatitis, especially types B and C
(caused by the viruses HBV and HCV, respectively)
have the highest incidence among these workers,
compared with the general public (Figueiredo, 1992).

Epidemiological studies have shown that hepati-
tis caused by HBV affects around 5% of the world
population (about 300 million people) (Hardie,
1992), whereas the global infection rate of HCV
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is around 2% (Lauer and Walker, 2001). Given that
the risk of HBV transmission is between 6% and
30% and that the HCV transmission risk is
between 2% and 10%, international estimates
point to 400 new cases of occupational HBV infec-
tion per year, and up to 1000 cases of occupa-
tional HCV transmission annually (Brevidelli and
Cinciarullo, 2001).

Epidemiological studies have shown that clini-
cians, especially oral and makxillofacial surgeons,
face a 10-fold greater risk of HBV infection than
the general public, a risk that can also affect their
family members and their patients (Pagliari and
Melo, 1997; Martins and Barreto, 2003).

The viruses of hepatitis B and C can be found in
high concentration in the blood of contaminated
patients. HBV can be transmitted through bodily flu-
ids, by breathing in the airborne virus or by hand to
mouth (Cerri et al, 1995; Santos et al, 1995),
whereas HCV is most efficiently transmitted through
blood (Brasil, Ministério da Sadde, 2005). An aggra-
vating factor is the resistance and the stability of HBV
in its surroundings, such as the work surfaces in a
dental office, on which it can survive for up to 6
months at room temperature, compared with HCV,
which survives for over 5 days (Lodi et al, 1998).

To prevent HBV and HCV infections, dental work-
ers must take standard preventive measures, such
as the use of personal protective equipment (PPE),
especially gloves, lab coat, scrub cap, mask, protec-
tive glasses and polyvinyl chloride (PVC) plastic film
coating of the equipment (Martins and Barreto,
2003).

For further protection against hepatitis B, dental
workers can receive a recombinant DNA vaccine that
is safe and highly efficient, and that is offered free to
health care workers in Brazil. According to Chen et al
(2000), despite the possibility of reducing the
prevalence of chronic HBV infection by using infec-
tion control strategies, the most effective public
health practice for hepatitis B control is mass vacci-
nation. According to Martins and Barreto (2003),
clinicians’ immunisation should be completed before
they begin practising dentistry. Martins and Barreto
point out that complete immunisation is achieved
through three doses of the vaccine at O, 1 and 6
months.

The results of vaccination on the global incidence
of hepatitis and its effects have been disappointing.
This is not a result of the inefficiency of the vaccines
used, but rather a consequence of the way in which
the vaccination programme has been carried out,
without effectively targeting the groups that are
mostly at risk (Assad and Francis, 2000).
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Given the situation described above, this study
aims to investigate some variables regarding the cli-
nicians’ gender, social class, length of the period
since graduation and the level of knowledge, and
how these factors influence their use of the available
preventive measures against hepatitis B and C (use
of PPE, handling of contaminated material and equip-
ment and immunisation).

METHODS

In this cross-sectional questionnaire-based research,
319 clinicians answered a questionnaire that had
been prepared and pretested by the researchers, with
general and specific questions about hepatitis B and
C related to dental care. It also contains questions
about preventive and protective measures, especially
the use of PPE, the recapping of needles and the im-
munisation against HBV. The pretest was carried out
in a separate group of clinicians, prior to its applica-
tion to the study group. The participants, who were
visited at their workplaces from September 2005 to
April 2006, were randomly chosen to make up a
representative sample of the clinicians working in
Recife, Pernambuco, North-East Brazil.

This research was approved by the Committee of
Ethics and Research of the UFPE (Federal University
of Pernambuco) and registered with protocol number
164/2005 (CEP/CCS/UFPE). All the participants
signed a research consent form.

In an attempt to verify the association between
the compliance with preventive measures and social
status, the participants in the research were divided
into groups according to the average income of the
heads of household in the neighbourhood in which
they practice, from where it is supposed that the
majority of their patients come from. These data
were taken from the 2000 census (Fundacgao Institu-
to Brasileiro de Geografia e Estatistica, 2000). Three
groups were formed: Group A (average monthly
income above 7 minimum salaries), Group B (aver-
age monthly income from 3.5 to 7 minimum sala-
ries) and Group C (average monthly income below
3.5 minimum salaries).

After data collection, the data were analysed by
means of absolute and percentage point distribu-
tions, univaried and bivaried (techniques of descrip-
tive statistics). Pearson’s chi-square test, or when
necessary Fisher’s exact test, was used in the statis-
tical analysis. The statistical calculations were
obtained using the SAS (Statistical Analysis System,
Cary, USA) software, version 8.0. The significance
level of the statistical tests was 5%.
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RESULTS

Preventive measures against hepatitis B and C,
although not universally practised, were shown to
be relatively frequent among the clinicians surveyed.
The most adopted PPE was gloves, used by 99.1% of
the clinicians, and the least adopted was the PVC
plastic coating on equipment, used by 80.4%.
Regarding the vaccination rate, only 79.3% reported
having taken the three doses that are needed to
induce complete immunisation, and this can be seen
in Table 1.

The data in Table 2 show the number of clinicians
who answered the questions correctly regarding the
means of infection of hepatitis B and C (87.8%)
and who had received technical information about
the viruses (69.4%).

A significant correlation was found between the
HBV and the HCV preventive practices and several
variables related to the clinicians surveyed; these
data are presented in Table 3.

Female clinicians were found to use equipment
such as a lab coat, scrub cap and mask more fre-
quently. The use of the lab coat was seen to be less
common among the social class B clinicians (in
neighbourhood where the heads of household have
an average monthly income from 3.5 to 7 minimum
salaries), in comparison with the results for class A
and class C groups, which were similar to each
other.

Results showed that clinicians who had graduated
< 10 years before made greater use of scrub caps
and coating of equipment with PVC plastic film. The
significance of the length of time since graduation
was also reflected in the statistics regarding the
use of alcohol (70%) for cleaning clinical and surgical
equipment, this being more common among clini-
cians who graduated < 21 years ago. Furthermore,
it was seen that clinicians practising for < 10 years
were less likely to recap needles with both the hands
and that this group also had the highest proportion
of HBV-vaccinated clinicians.

The fact that the clinicians had been informed
about hepatitis B and C was also associated with
a higher level of HBV vaccination (see Table 3). Clini-
cians had received this information through several
channels, the most common of which were universi-
ties, scientific journals and congresses.

Moreover, the clinicians who were aware of
the principal means of HBV and HCV infections
were among the group that least frequently washed
their dental instruments without wearing gloves,
and that had the highest vaccination rate (see
Table 3).
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Table 1 Frequency of use of preventive measures
against hepatitis B and C

Variables n %

PPE used
Gloves 314 99.1
Lab coat 305 96.2
Scrub cap 250 78.9
Mask 311 98.1
Protective glasses 281 88.6
PVC plastic coating on equipment 255 80.4
Base® 317 -

Cleaning of clinical and
surgical equipment

With rubber gloves, water and 300 95.9
soap or detergent
Without gloves, with water and 14 4.5
soap or detergent
Using alcohol (70%) 29 9.3
Base” 313 -
Recapping needles with two hands?
Always 117 37.6
Sometimes 100 32.2
Never 94 30.2
Total® 311 100.0
Vaccination against hepatitis B
Yes 312 98.4
No 5 1.6
Total® 317 100.0
Number of doses of vaccine against
hepatitis B
One 11 3.6
Two 50 16.2
Three 245 79.3
Do not know 3 1.0
Total® 309 100.0

Answers unknown for (a) two, (b) six, (c) eight, (d) two and (e) three
respondents.

Table 2 Distribution of respondents in relation to
knowledge of hepatitis B and C

Variables n %

Answers about the principal means
of infection of hepatitis B and C

Correct 280 87.8
Wrong 8 2.5
Did not answer 31 9.7
Total 319 100.0

Scientific information received
about hepatitis B and C

Yes 209 69.4
No 92 30.6
Total® 301 100.0

@Answers unknown for 18 respondents.
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Table 3 Value of P for the association between preventive measures against hepatitis B and C, and variables related to
clinicians surveyed
Preventive measures Gender Social class  Length of time  Informed about Aware of forms
since graduation HBV and HCV of infection
PPE used
Gloves ns® ns® ns® ns® ns®
Lab coat 0.00197 0.0077% ns® ns® ns®
Scrub cap < 0.0001° ns® 0.0003° ns® nsP
Mask 0.0357° ns® ns® ns® ns®
Glasses ns® ns® ns® ns® ns®
PVC plastic coating for equipment nsP nsP 0.037° nsP nsP
Cleaning of equipment
With rubber gloves, water and soap/ ns® ns® ns® ns® ns®
washing liquid
Without rubber gloves, and with water and ns® ns® ns® ns® 0.0223°
soap/washing liquid
Using alcohol (70%) ns® ns® 0.0012° ns® ns®
Recapping needles with two hands ns® ns® < 0.0001° ns® ns?
Vaccination against hepatitis B ns® ns® 0.003? 0.0313° 0.0108°
ns: no significant connection (P > 0.05).
@Fisher’s exact test; PPearson’s chi-square test.

With regard to injuries from sharp instruments,
the majority of clinicians surveyed (71.5%) said that
they had received injuries of this type. When asked if
they had been infected by hepatitis B and/or C, 5.4%
answered ‘yes’ and 28.6% were unable to answer.

DISCUSSION

The data from this study are the representable find-
ings of Recife, Pernambuco, North-East Brazil. How-
ever, it can also be considered relevant for all of
Brazil, taking into account the restrictions of rele-
vancy that apply to any study of this type.

Infection control in a clinical environment, includ-
ing dentistry services, should be carried out regularly
and carefully, given the biological risks presented by
the contamination of equipment, instruments and
materials used, and the possible occupational and
cross infections when appropriate steps are not
taken (Frazdo and Bortolotti, 2006).

Garcia and Blank (2006) showed that the routine
use of a long-sleeved lab coat and protective glasses
reduces the frequency of accidental occupational
contact with biological materials on the lower arms
and eyes.

One of the principal causes of occupational expo-
sure to biological material is needlestick injuries
(McCarthy et al, 1999b). The percentage of injuries
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from sharp instruments suffered by the clinicians
participating in our research (71.5%) is similar to
that reported in other studies, such as 75% in the
study by Martins and Barreto (2003) in the region
of Montes Claros in Minas Gerais (South-East Brazil)
and 70% in the study by Magro-Filho et al (1991) in
Aracatuba and Birigui (Sao Paulo, South-East Brazil).

When the frequency of needlestick injuries
reported in our survey is compared with the high pro-
portion of clinicians surveyed who use PPE, it is
impossible to state that the use of protective clothing
has resulted in a considerable reduction in the num-
ber of accidents of this type. However, it is possible
that the use of PPE significantly reduces the risk of
infection when this type of accident does happen.
We believe that the prevention of such an accident
can only be achieved if clinicians avoid taking risks
such as recapping needles with two hands or throwing
away sharp instruments in inappropriate containers.

Our study found that the clinicians’ decisions to
take preventive measures against HBV and HCV
infection were connected with socio-demographic
factors (such as clinicians’ gender and social class),
professional factors (how recently they had gradu-
ated) and educational factors that involve training
and how much they know about hepatitis. It is impor-
tant that these factors are identified so that more
efficient steps can be taken to inform the clinicians
about preventive measures in a better way.
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Female clinicians were more committed to the
consistent use of PPE (see Table 3) and these
results are in agreement with a study by McCarthy
et al (1999a), who identified the female gender as
a significant predictor of ‘excellent compliance’ with
infection control practices (odds ratio = 2.7). In
keeping with these data, male clinicians were identi-
fied as those who are more likely to suffer accidents
or percutaneous injuries in exposure-prone proce-
dures (McCarthy et al, 1999b).

The connection found between the social class
and the use of PPE, specifically the lab coat, was
not identified in other studies. Although it was found
in our research, we could not find any other factor that
could explain convincingly the low-level usage of the
lab coat by clinicians in the social class B group.

With specific regard to hepatitis B, it can be seen
that, despite the opportunity for free vaccination, not
all Brazilian clinicians are immunised. Bonanni and
Bonaccorsi (2001) argue for HBV immunisation for
all health care workers, including those working in
dentistry, whose work brings them into regular phys-
ical contact with patients and their bodily fluids. How-
ever, these workers may decide against vaccination
for a number of reasons: unawareness of the hepa-
titis B death rate, negligence of the occupational
risks of infection, lack of confidence in the safety
and effectiveness of the vaccines available and the
illusion of invulnerability on the part of workers who
behave as if they are not susceptible to infection.
In their study on hepatitis B vaccination acceptance
by paramedics and emergency medical technicians,
Lee et al (1997) found that the most frequently cited
reason for not getting vaccinated was the fear of con-
tracting the HBV from the vaccination (26%). Vacci-
nation scheduling difficulties (23%) and the lack of
time to get vaccinated (20%) were also cited.

Cassidy and Mahoney (1995) found that one of the
challenges for getting young people vaccinated
against hepatitis B is that this should be done before
they reach an age when they are participating in activ-
ities that put them at risk for infection. This lends value
to the argument that undergraduates should be vacci-
nated before they come in contact with the patients.

Technical papers give data that show the impor-
tance of training to clinicians, especially through
continuing education, to reduce the risk of occupa-
tional exposure and the consequent risk of contami-
nation at work (Epstein et al, 1995; Chen, 2000;
Sofola and Savage, 2003; Garcia and Blank, 2006).
Centers for Diseases Control (2003) confirms the
importance of training when it says that people are
more likely to adhere to infection control measures
when they fully understand why these measures are
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necessary. This argument is supported- by Epstein
et al (1995), who report that a higher acceptance of
infection control measures in Canada was.achieved
through continuing education.

The principles and the norms of biosecurity must
be dealt with and strictly adhered to in undergradu-
ate and postgraduate degrees, with an emphasis
on infection control (Garcia and Blank, 2006).

In a study by McCarthy et al (1999a), continuing
education was cited as the most important factor
for ‘excellent’” compliance with recommended infec-
tion control practices. This was confirmed by the find-
ings of our study that the clinicians with a greater
knowledge about hepatitis were the ones with the
highest level of HBV immunisation and who wear rub-
ber gloves while washing their surgical equipment.

CONCLUSIONS

Given the threat represented by the potential expo-
sure to bloodborne pathogens, it is important to
assess how health care workers are dealing with this
risk and to gather useful information to persuade
them to adopt adequate behaviour towards infection
control.

In the light of our results, the adherence to pre-
ventive practices against hepatitis B and C was
shown to be connected with clinicians’ socio-demo-
graphic, professional and educational variables, in
such a way that female gender, shorter length of
time since graduation and knowledge about hepatitis
B and C were positively associated with the commit-
ment to such practices.

It is necessary to widen the knowledge of clini-
cians regarding the transmission of diseases and
how life-threatening the infectious diseases can be,
and also to raise their awareness of the importance
of adhering to infection control measures. This can
be achieved through continuing education, and will
contribute to a reduction of occupational and cross
infections in clinical practice.
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