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‘Summary. The aim of this epidemiological study
was to define the prevalence of immunization against
Hepatitis B (HB) and to investigate the factors that
may influence the vaccination coverage of the nursing
staff (NS) in a regional teaching hospital. In this study
the prevalence of HbsAg, positivity of antibodies
against HB in blood samples as well as the preva-
lence of vaccination of the NS, have been recorded.
All participants filled out a specific questionnaire.
Ninety six per cent of the sample (n=144) reported
having being tested for HBsAg without prior vaccina-
tion and 2.8% (n=4) of these were found HbsAg posi-
tive, 15.7% (n=21) had antibodies against HB, 3.3%
(n=5) had already been infected with HB, and 77.3%
(n=116) were vaccinated. The main factor that con-
tributed to the performance of the vaccine was pre-
vention (98.3%, n=114/116). Regarding the reason
why they hadn’t been vaccinated, 22.2% (n=4) stated
they were afraid of the adverse effects, 11.1% (n=2)
reported health reasons, 61.1% (n=11) already had
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antibodies and 5.6% (n=1) were infected with HB.
The majority of participants (68.3%, n=74) reported
they were informed about HB during first degree
training, 15.7% (n=12) by the Committee of Nosoco-
mial Infections, 7.1% (n=9) by leaflets administered
by the Ministry of Health, 13.4% (n=17) by friends or
relatives and (4.7% (n=6) through the mass media.
From the findings of the present study it is obvious
that there is a need to educate health care workers to
take all the precautions against hepatitis B infection
during any invasive procedures. It is also considered
essential to provide counseling, adequate support
and retraining services for the prevention of the dis-
ease.

INTRODUCTION

The prevalence of HB is still high despite the
development of a safe and effective vaccine
and the establishment of preventive measures
to avoid transmission. It is estimated that 2 bil-
lion people have already been infected with the
HB virus the last 40 years. According to the
World Health Organisation (WHO), 100,000,000
new cases occur every year, especially in
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highly endemic countries. It is estimated that
chronic hepatitis B affects than 5% of the global
population (350,000,000) by causing 1 to 2 mil-
lions of deaths worldwide (1-4). Greece is
among the medium endemic countries, showing
reducing rates the last years. The incidence of
carriers is almost 3% while it appears to be
raised among immigrants (500,000 people in
estimate) (5). In certain communities the pre-
valence of the carriers is more than 10%, a per-
centage that reaches the limits of high en-
demicity (6). The virus is transmitted through
direct contact with contaminated blood or bio-
logical fluids. Health care workers (HCW) are
more often exposed to the virus mainly because
of needle injuries or other sharp objects injuries
that are contaminated or by biological fluids that
come in contact with exposed skin or mucosa. It
needs to be mentioned that there is a risk of
transmission in cases there is a wound or a
lesion and the skin isn’t intact. People who are
HbsAg positive are considered to be highly in-
fective. Blood and blood products have the
highest viral concentration (7).

The risk of HBV transmission after an acci-
dental needle puncture with a HbeAg positive
blood is 30% for HBV infection, while the risk
drops to 14%, in case the blood on the needle
is HbeAg negative. It goes without saying that
preventive vaccination of all health care work-
ers is imperative and there is a need to imple-
ment a suitable vaccination program in all
health care settings (8,9). The representatives
of the European Health Committee agreed in
May 1992 that all countries should integrate a
vaccination program in their health care plan by
the year of 1997 (WHO guidelines) (10,11). In
Greece, vaccination against HB became part of
the National Vaccination Program by November
1997, following Ministry of Health’s memoran-
dum regarding all infants.

The aim of this study was to define the vacci-
nation prevalence against HB among the NS of
a regional University hospital, as well as the
reasons for being vaccinated or not and the
source of their information about the active im-
munization against hepatitis. The results of the
study may help enhance the implementation of

the preventive vaccination program against
HBV in NS.

SAMPLE AND METHODS

The sample, a convenience one, consisted of
150 nurses and midwifes. For the data collec-
tion a specific questionnaire for the purpose of
this study was used. Data collection lasted from
January till March 2007.

The questionnaire was distributed to a teach-
ing hospital in Northern Greece. Two hundred
fifty questionnaires have been administered but
only 150 were filled out adequately (completion
rate 60%). The remaining 100 were not in-
cluded in the analysis. The administration, filling
and collection of the questionnaires took place
at each department of the hospital and one of
the researchers of this paper was available to
answer any questions regarding the terminol-
ogy contained in the questionnaire or the objec-
tive of the study. The sample comprised regis-
tered nurses (University and TEl graduates),
nurse assistants and some midwifes (n=5,
3.3%).

The collection of the questionnaires was done
in the health care personnel’s workplace and
they were encouraged to ask for further expla-
nations whenever needed, as a member of the
research team was present during the collec-
tion.

Potential subjects were recruited on the basis
of their availability after an informed consent
was obtained. They received a brief explanation
of the purpose and the aim of the study by a
member of the research team and those who
agreed to participate were asked to sign an
informed consent form. The hospital’s Directory
gave the permission to proceed and facilitated
the research process by informing the person-
nel about the importance and the scope of the
research.

Data analysis

The data were analysed using SPSS-15 for
Windows. The associations between nominal
variables were tested by chi-square test. Values
less than 0.05 were considered statistically sig-
nificant.
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Table 1
Social, professional and demographic characteristics
of the sample

Characteristics N (%)
Gender Women 105 (70%)
N=150 Men 42 (28.0)

No answer 3(2.0)
Family Married 100 (66.7%)
Status Single 44 (29,3)
N=150 Other 6 (4.0)
Children Yes 93 (62.0)
N=150 No 55 (36.7)
No answer 2(1.3)
, University 13 (8.7%)
Nursing Technological 62 (41.3)
Edu_catlon Two years nursing education 69 (46.0)
N=150 Other 5 (3.3%)
No answer 1(0.7%)
Work Experi- <10 years 80 (53.3%)
ence >10 years 70 (46.7%)
N=150
Nursing De-  Hospital Blood Bank Department 4 (2.7%)
partment Operating theatre 14 (9.3%)
N=150 Internal Medicine-Cardiology 35 (23.3%)
Department

Surgical Department 32 (21.3%)
Haemodialysis Unit 7(4.7%)
Emergency and outpatient De- 20 (13.3%)

partment
Maternal Gynaecologic Depart- 12 (8.0%)
ment
Pediatric 5(3.3%)
Psychiatric 14 (9.3%)
Oncology Unit 2 (1.4%)
Chemotherapy Unit 1(0.7%)
Pharmacy 1(0.7%)
No answer 3 (2.0%)
Table 2
Results of HbsAg screening
N (%)
HbsAg screening Yes 144 (96%)
N=150 No 6 (4.0%)
HbsAg testresult  Positive 4 (2.8%)
N=144 Negative 140 (97.2)
RESULTS

From the analysis of data it shows that the
sample consisted of 42 (28.0%) men and 105
(70.0%) women. The majority of the participants
(n=100, 66.7%) were married and 93 of them
(62%) had children. Four percent (n=6) were

separated and 29.3% (n=44) were single. As
seen in the Table 1, 8.7% (n=13) of the partici-
pants were University graduates, 41.3% (n=62)
were graduates of the Technological Educa-
tional Institution, 46.0% (n=69) have completed
a two years nursing education course and 3.3%
(n=5) were midwifes. According to the findings,
53.3% (n=80) of the health care personnel work
less than 10 years.

Fourteen (9.3%) of the participants worked in
the Psychiatric ward, 2.7% (n=4) worked in the
Hospital Blood Bank Department, 9.3% (n=14)
in the Operating Theatre, 23.3% (n=35) in the
Medical and Cardiology Department, 21.3%
(n=32) in the Surgical Ward. Eight per cent
(n=12) of the participants in this study worked in
the Maternal/ Gynaecologic Department, 4.7%
(n=7) in the Haemodialysis Unit, 13.3% (n=20)
in the Emergency and Outpatient Department,
3.3% (n=5) in the Paediatric ward and 2.1%
(n=3) in the Oncology/Chemotherapy Unit (Ta-
ble 1).

The participants have been asked to report
whether they had ever been tested for HbsAg.
One hundred and forty four (96.0 %) of the par-
ticipants reported that they were tested for
HbsAg and four of them (2.8%) were found to
have a positive test result (Table 2).

Table 3
Screening for antibodies against hepatitis B and sub-
sequent reasons for performing the test

N (%)
Test for antibodies Yes 141 (94.0)
against hepatitis B No 9(6.0)
Result Positive 21(14.9)
Negative 112 (79.4)
Unknown 1(0.7)
No answer 7(5.0)
Reasons for seeking Needle-stick injury 36 (25.6)
HBY antibodlies testing| Fear of potential infection | 7(5.0)
Belief on the effectiveness of| 66 (46.8)
prevention
Blood donation 13(9.2)
Pregnancy 13(9.2)
Recent surgery 4(2.8)
No answer 2(1.4)

As shown in the Table 3, before performing
the hepatitis B vaccine 79.4% (n=112) of the
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participants reported a negative HBV test result
as opposed to 14.9% (n=21) who reported a
positive result. Seven (5.0%) did not answer
and one doesn’t remember the result (0.7%). A
further investigation of the matter at hand
showed that the main reason for not being
tested was their negligence (66.7%), while an-
other 22.2% said they didn’'t find the time to
have the test (Table 3).

One hundred sixteen (77.3%) of the sample
had been vaccinated against HBV. From the
remaining 34 participants (22.7%), only 18 re-
ported the reason for which they hadn’t had the
vaccine done: 22.2% (n=4) were afraid of the
adverse events, 5.6% (n=1) already had anti-
bodies, 61.1% (n=11) were infected and 11.1%
(n=2) for health reasons (Table 4).

Table 4
Vaccination Rates against HBV
N (%)
Vaccination Yes 116 (77.3%)
against hepatitis B No 34 (22.7%)
N=150
Reason for having Accidental exposure to 2 (1.7%)
the vaccine the virus
N=116 As a preventive measure 114 (98.3)
Reason fornot  Fear of adverse events 4 (22.2%)
being vaccinated Health reasons 2 (11.1%)
N=18 Infection by HBV 11(61.1%)
Presence of antibodies 1 (5.6%)

Table 5
Source of information about HBV, protective meas-
ures, vaccine

Source of information N (%)
Leaflets by Ministry of Health 9(7.1%)
Nursing schools and scientific bodies 74 (58.3%)
Nosocomial Infections Committee 20 (15.7%)
Mass media 6 (4.7%)

Close environment (friends, relatives, others) 17 (13.4%)
Department of Blood Donation 1(0.8%)
Total 127 (100%)

With regard to the adverse effects from the
vaccine, 9 participants didn’t answer. From the
remaining participants, 21.5% (23/107) report
pain on the site of injection, 3.7% reported red-
ness, 3.7% oedema and one person had tem-
perature above 37 °C. Sixty seven (62.6%) had

no adverse events while 6 (5.6%) participants
reported pain, redness and oedema at the
same time.

The participants reported they were informed
about HB during first degree training (58.3%,
n=74), 15.7% (n=20) by the Committee of
Nosocomial Infections, 7.1% (n=9) by leaflets
administered by the Ministry of Health, 13.4%
(n=17) by friends or relatives and 4.7% (n=6)
through the mass media and one (n=0.8) (Table
5).

There wasn’'t any strong correlation among
participants with a positive test of antibodies
against HBV and their socio-demographic char-
acteristics and more precisely with gender
(p=0.811), age (p=0.33), family status (0.67),
having children (0.43), nursing education (0.74)
and years of work experience (0.44) (Table 6).

Table 6
Correlation of positive antibodies result of the sample
with demographic, professional and social character-
istics (percentages shown for population with positive
antibodies result)

Sample characteristics % P

Gender Women 714 0811
Men 28.6

Age >30 714 033
<30 286

Family status Married 762 0.67
Single 23.8

Children Yes 714 043
No 286

Nursing Registered nurse 524 0.74
Education Two years nursing education ~ 47.6

Years of <10 years 524 044
experience >10 years 476

DISCUSSION

Infection from hepatitis B virus constitutes a
well documented risk for health care workers in
the working environment. It has been reported
that globally, high risk groups are people un-
dergoing frequent blood transfusions, renal
patients and health care personnel (12). The
risk of occupational transmission depends on:
a) the frequency of exposure to blood or other
biological fluids, b) the incidence of the disease,
c) the virulence of the disease d) the potential
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of transmission by one only exposure, that de-
pends on the concentration of the virus inside
the infective material (7,13). Since 1992 the
World Health Organisation recommends the
immediate and full control of HBV infections
around the globe and recommends vaccination
of children and adolescents along with high risk
groups (14). Currently, the vaccine against HBV
is manufactured by the recombinant DNA tech-
nique and is highly safe. It is estimated that in
case the vaccine was introduced during the
seventies, 95% of the HB cases may have been
avoided (15).

The results of the present study showed that
the majority of the nursing staff (96%) men-
tioned that they have been tested for surface
antigen and antibodies against HB (94%). Four
participants (2.8%) were positive for hepatitis B
surface antigen and 14.9% had antibodies.
These findings are congruent with those in the
current international and national literature (16,
17). The rates of people with positive antibodies
results in this study are similar to those of other
studies (17). In Albania, a highly endemic
country, Kondili et al report that 8.1% of their
sample (n=480 HCW) were HBsAg positive
(18).

The possibility of exposure to blood and other
biological fluids for health care workers during
their work is estimated to be around 36% (13).
Also, is has been shown from various studies
that accidents during nursing procedures occur
in 39% in Merseyside Hospital in UK (16), and
50% in the Teaching Hospital of Sidney, Aus-
tralia (19). An interesting finding by Hsieh et al
was the fact that the majority of sharps injuries
were recorded during daytime while it might
have been expected that during nighttime the
accidents could be more frequent due to in-
creased fatigue or sleeplessness (20).

The rate of vaccination was 77.3%. Almost
one out of four people has not been vaccinated
against HB while they definitely know they are
part of a high risk group. The present study
revealed similar vaccination rates against HB
with another study performed in Greece which
looked in the physicians’ vaccination coverage
(21), but quite higher, however, from the results
of another study in the nursing staff of Greece

(52,2%) (22,23). Rachiotis et al. report an over-
all 57.1% vaccination rate in a general hospital
in Athens (24). Similar to our rates were re-
ported in studies in Europe (60-70%) (25) and
Sidney, Australia (85%) (19). Also, in a Turkish
study, 125 nurses (27.2%) in a sample of 452
nurses, were not vaccinated (26).

Oh et al. report that the main reason of expo-
sure of health care personnel at work in South
Korea is an injury from a sharp object and es-
pecially needles (94%) (27). Sharps injury was
also the main reason of professional exposure
to blood borne viruses (83%) as Gyawali et al.
report, who investigated the vaccination cover-
age of health care personnel in a London hos-
pital (28). In the same way, Talaat et al. found
that the main exposure risk was needle stick
injuries (35.6%) and replacing the cap of a used
needle (29).

The factors that contributed to the perform-
ance of the HbsAg test in the present study
were: needle-stick injury (25.6%), fear of poten-
tial infection (5.0%), belief that vaccination is an
effective preventive measure (46.8%) and per-
sonal reasons (blood donation 9.2%, test during
pregnancy 9.2%, screening before surgery
2.8%). In the case of blood donors (13 partici-
pants, 9.2%) blood testing for HBV antibodies is
mandatory.

There is no question that all health care
workers should be vaccinated against HBV.
Currently, the vaccine is highly effective and
safe for the prevention of the disease as well as
its implications. The adverse events reported by
the vaccinated participants of our study are
documented in the literature and in the leaflets
of the manufacturers of the two commercial
forms of the vaccine currently available in
Greece (30). However, 22.2% of the sample
reported fear of adverse events as the main
reason for not having the vaccine and another
61.1% reported having antibodies against HBV.

The present study showed that the first
source of information about HB, was firstly dur-
ing the first degree of studies and secondly the
hospital committee of nosocomial infections.
These results are in congruence with the find-
ings from other studies in nursing staff that took
place in Greece (31-33).
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There wasn’t any strong correlation among
participants with a positive test of antibodies
against HBV and their socio-demographic char-
acteristics, while in another study there was a
strong relationship with the level of education
and work experience (34) a fact that suggests
that all health care workers were almost equally
susceptible to HBV infection.

It should be noted that although the sample
size was not large, it reflects the factors that
may influence the vaccination coverage against
HBV.

CONCLUSION

In conclusion, the present study revealed a
high percentage of susceptible persons among
the HCW so, it is imperative to continue the
campaign of informing the HCW about the ne-
cessity of the vaccine. Being always on alert,
intensive training, shift of behavior in work envi-
ronment and universal implementation of vacci-
nation in HCW are all regarded as indispensa-
ble in order to prevent further spread of the dis-
ease and its consequences.

There is a need also to establish strategies
including implementation of Universal Precau-
tions, provision of personal, protective equip-
ment and the management of exposures. Suc-
cessful implementation of these strategies re-
quires an effective infection control committee
with support from the health setting manage-
ment team and the education department of the
hospital.
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