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Abstract: Prevalence of Hepatitis B Virus Infection
in a Population Exposed to Biological Risk: Andrea
T REVISAN, et al. Department of Environmental
Medicine and Public Health, University of Padova—
The prevalence of hepatitis B virus infection was
investigated in 1,221 subjects (809 exposed to different
degrees of biological risk and 412 presumably not
exposed personnel) employed in Padua University. The
population was subdivided in four groups according to
no, low and occasional, intermediate, even though
continuous, and high exposure to biological risk. A past
history of hepatitis B virus infection was detected in
10.0% of subjects (8.8% had positive hepatitis B
antibodies, 1.1% positive hepatitis B surface antigens
and 0.2% positive hepatitis B enveloped antigen).
Seroprevalence of positive hepatitis B antibodies
increased with age (p<0.001) but was not related with
sex. No significantly high prevalence of hepatitis B
virus infection was found among the groups, but
excluding vaccinated subjects (333, 27.3%), the
prevalence was significantly higher in intermediate
( p<0.025) and the high (p<0.001) risk groups when
compared with the other two groups, other than in high
compared with the intermediate risk group (p<0.05).
The results show low prevalence (10.0%) of hepatitis
B virus infection in the examined population, but
increasing according to the risk extent.
(J Occup Health 2000; 42: 341–344)
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Hepatitis B virus (HBV) infection is one of the most
remarkable biological risk in hospital personnel owing
to exposure to human fluids1–11).
Vaccination reduced the risk of HBV infection, but in
Italy vaccination is only suggested, not compulsory by
law, for workers exposed to biological risk. Since 1991,
Italian law requires vaccination for all newborns and
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children up to and including the twelfth year of life. On
the other hand, biological risk at work is regulated by
European Community leading (CEE directive 90/679)
and, in Italy, by legislative decree 626/94, that suggests
the use of all available preventive devices to reduce the
risk.
In the Italian population a decrease in the prevalence
of HBV infection was observed until 199412), with high
prevalence in males and in subjects 15–24 yr old, related
to the abuse of parenteral drugs in this population. On
the other hand, the clinical symptoms of HBV infection
appear with low frequency, as suggested by the discovery
of positive antibodies (and antigens) in a number of
subjects without anamnestic infection. In addition, the
application of vaccination is still low in subjects exposed
to biological hazard, and non responders to vaccine
probably increase the number of subjects susceptible to
HBV infection.
The present research aims to investigate the
immunological conditions related to HBV and liver
function in a population employed in Padua University,
operating in the biomedical field, at different degrees of
biological risk. Since the study had not the opportunity
to investigate the immunological conditions before
starting the current job career, it lacks the ability to
pinpoint when subjects became infected. On the other
hand, it is possible to assume that the small number of
HB surface (HBs) antigen positive subjects were infected
in infancy.

Materials and Methods
HBV markers (antibodies and antigens) were evaluated
in 1,221 subjects (809 exposed to different degrees of
biological risk and 412 presumably not exposed subjects)
employed in Padua University and who submitted to
health surveillance for physical, chemical and biological
risk according to Italian legislative decree 626/94.
The characteristics of the subjects are summarized in
Table 1. The length of exposure was between 3 and 40
yr. The subjects were subdivided according to sex, age
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Table 1. Characteristics of the subjects investigated for the immunological status against
HBV infection

Total
Males
Females
R0a
R1b
R2c
R3d

N.

Age
mean (SE)

Age
range

1221
812
409
412
262
312
235

41.8 (0.3)
43.8 (0.4)
38.0 (0.5)
44.0 (0.5)
43.0 (0.6)
39.7 (0.5)
39.6 (0.7)

22–73
22–73
24–67
22–71
24–71
23–69
24–73

M
N.

357
141
174
140

F
N.

55
121
138
95

≤40 yr
N.

>40 yr
N.

608

613

180
122
172
134

232
140
140
101

Legend: asupposed not exposed group: chemists, physicists, agronomists, mineralogists
and geologists; blow risk: biologists, biochemists and pharmacists; cintermediate risk:
pharmacologists and physicians; dhigh risk: surgeons, obstetricians, midwives,
pathologists, microbiologists and workers employed in preparation of histological slides.

(≤ or > 40 years of age), and risk group. Four risk groups
were classified as follows: risk group 0 (R0, 412 subjects)
comprises workers employed in a laboratory without the
possibility of pollution with biological materials and
includes chemists, physicists, agronomists, mineralogists
and geologists. R0 group was the presumably not exposed
group. Risk group 1 (R1, low, 262 subjects) was
composed of workers exposed to low and occasional
contact with human biological materials, for example,
biologists, biochemists and pharmacists. Risk group 2
(R2, intermediate, 312 subjects) was composed of
workers exposed to continuous contact with human fluids,
for example, pharmacologists (the difference from
pharmacists was in the greater use of human fluids) and
physicians, but with low possibility of accidental injury
or large skin contamination. Risk group 3 (R3, high, 235
subjects) was composed of workers exposed to high
biological risk, such as surgeons, obstetricians, midwives
and pathologists (workers exposed to accidental injury
by sharp instruments), microbiologists and workers
employed in the preparation of histological slides. The
risk groups were classified according to the frequency of
contact with human biological fluids or contaminated
instruments, after an investigation of each laboratory or
surgical room.
All subjects were submitted (by a physician) to a
complete interview on health history, clinical examination,
determination of HBV antibodies and antigens by the E.I.A.
method (Sorin, Saluggia, TO, Italy for envelope antigens
and antibodies and Organon Teknika S.p.A, Rome, Italy,
for the others). No subject declared intravenous drug abuse
and only one had received a number of blood transfusions
after a road accident. Sexual behavior was not investigated
owing to the impossibility of keeping the questionnaire
anonymous (all data reported are anonymous according to
Italian Privacy Law 675/96).

Statistics: prevalence of positive HBV antibodies was
studied by means of χ2 distribution with Yates correction;
significance was from p<0.05. Statistical analysis was
performed by means of Statgraphics 4.0 version.

Results
HBV markers evaluated in 809 subjects exposed to
different degrees of biological risk in the biomedical field
and 412 workers without risk (R0 group) showed a
prevalence of HBV infection in 10.0 percent of these
[8.8% had positive HBV antibodies (108), 1.1% positive
HBs antigen (14 subjects) and 0.2 percent (3 subjects)
positive HB enveloped (HBe) antigen]; only 22.1 percent
of subjects with positive antibodies or antigens
remembered being HBV infected.
Prevalences of HBV infection were not significantly
different by sex. In contrast, aging appeared to
significantly increase the infection rate (p<0.001).
Furthermore, significant differences in the prevalence
of HBV infection were not observed among risk groups.
On the other hand, excluding vaccinated (333) and
positive HBs antigen subjects, the prevalence of HBV
infection significantly increased in intermediate and high
risk groups compared with the presumably not exposed
group (R2 vs R0: p<0.025; R3 vs R0: p<0.001) and low
risk group (R2 vs R1: p<0.05; R3 vs R1: p<0.001). In
addition, significant prevalence was observed in the high
vs intermediate risk group (p<0.05). Table 2 summarizes
the immunological status of the population investigated.
Among subjects exposed to continuous biological risk
(Table 3), only surgeons showed a significantly higher
prevalence of positive HBV antibodies than the
presumably not exposed group (p<0.05). Excluding nonsusceptible subjects (see above), the prevalence of
positive antibodies in surgeons showed a significant
increase (p<0.001), and appeared significantly higher than
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Table 2. Prevalence of HBV infection according to sex, risk group and age

Total
Males
Females
R0
R1
R2
R3
≤40 yr
>40 yr

Negative

Positive
HBV antibodies

Positive
HBs antigen

%

%

%

62.7
68.1
52.1
89.1
77.9
46.2
26.0
54.6
70.8

8.8
9.9
6.8
8.5
6.5
8.3
12.8
4.1
13.5#

1.1
1.4
0.7
0.2
1.5
1.9
1.3
1.0
1.3

Positive in susceptible population
(excluding vaccinated subjects
and positive HBs antigen)1
%
12.2
12.4
11.5
8.9
7.6
14.8*, **
31.9*, **, ***
6.9
15.8#

Legend: for abbreviation see Table 1; #<0.001 with respect to subjects less than 40 yr of age; *<0.05 or
more with the respect to the R0 group; **p<0.05 or more with the respect to the R1 group; ***p<0.05 or
more with respect to the R2 group. χ2 distribution with Yates correction. 1Subjects with positive HBV
antibodies in susceptible population were determined. Subtracted vaccinated and positive HBs antigen
subjects from the total.

Table 3. Prevalence of HBV infection in subjects exposed to major biological risk (surgeons,
physicians and employed in biochemical and microbiological laboratories). In brackets
(column of infection) is shown the percentage of HBs antigen positive subjects

Controls
Surgeons
Physicians
Analytical laboratory workers

Negative

Infection

%

%

89.1
23.3
40.7
51.5

8.5 (0.2)
14.0 (1.7)***
7.9 (0.7)
6.4 (2.5)

Positive in susceptible population
(excluding vaccinated subjects
and positive HBs antigen)
%
9.2
40.3*, **, ***
17.4
14.1

Legend: p<0.05 or more with the respect to *Physicians, **Analytical laboratory workers or
***Controls (χ2 distribution with Yates correction). For explanation on susceptible subjects, see Table 2.

that in physicians (p<0.05) and analytical laboratory
workers (p<0.005).

Discussion
The immunological condition preventing HBV
infection was investigated in a population exposed to
different degrees of biological hazard in Padua University.
The aim was to evaluate the prevalence of HBV infection
according to risk.
The prevalence of HBV infection appeared similar (8.8
percent of positive anti-HBc IgG, 1.1 percent of positive
HBs antigen) to that published on the Northern and
Central Italy population (9.7 percent)13). Seroprevalence
related to the risk is available in different studies but
surgeons appeared more susceptible to acquiring the

disease from percutaneous exposure9). On the other hand,
the risk is low for dental hygienists 1), personnel of
children’s hospitals4) and analytical laboratory workers14).
In addition, the prevalence of HBs antigen positive
subjects is similar to that of HCV15).
Our results show that the prevalence of HBV infection
was apparently unrelated to the risk; on the other hand,
considering the susceptible population only (excluding
non-susceptible subjects), a significant difference was
observed in intermediate and high risk groups when
compared with others. In addition, the highest risk group
showed a significant increase in seroprevalence compared
with the intermediate one. Frequency and conditions of
contact with biological materials increase the possibility
that the dose and serum viral concentration after repeated
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parenteral or percutaneous contamination reach an
infectious level8). Indeed surgeons showed the highest
seroprevalence among the susceptible subjects, according
to Patz and Jodrey9).
As stated in the introduction, the study of the casuistry
fails to evaluate the immunological conditions when
starting the current job career; this depending on the fact
that any evaluation was done in the past. Anyway, even
assuming that HBs antigen positive subjects were infected
in infancy, they represent a small number. In addition,
few subjects (22.1%) with HBV positive antibodies
remembered the disease.
In conclusion, the results show that: 1) the population
studied had, on the whole, low prevalence of HBV
infection (8.8 percent of positive HBV antibodies, and
1.1 percent of positive HBs antigen); 2) age, but not sex
appeared significantly correlated with the possibility of
HBV infection; 3) intermediate and high risk groups
showed a significant increase in the prevalence of HBV
infection among susceptible subjects; surgeons had a
significantly higher risk of HBV infection than physicians
and analytical laboratory workers.
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