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SUMMARY

Introduction/Objective More than 300 million people around the world are infected with hepatitis B
virus (HBV). It is transmitted through blood, blood derivatives, sexually, and vertically, and healthcare
workers, due to the nature of their work, represent a vulnerable group.

The aim of this research is to determine the coverage of vaccination against HBV infection of health
workers working in a tertiary health institution — the Clinical Centre of Vojvodina, the level of protection
by determining anti-HBs antibodies, the exposure degree, the degree of examinee’s compliance with
implemented protection measures in the workplace, and the level of knowledge about post-exposure
prophylaxis (PEP) measures.

Methods The research was conducted as a descriptive analytical cross-sectional study, in which a ques-
tionnaire on protection of health workers from blood-borne diseases (BBD) was used as an instrument
for research, as well as blood sampling to determine HBs antibody titer. The sample covered 100 health
care workers.

Results The research showed a large coverage of vaccination against HBV infection (97%). Aside from
continuous seroprophylaxis, 7% of examinees did not have protective anti-HBs antibodies. Health workers'
level of exposure to HBV infection incidence is 90%. Protection measures in the workplace are applied
by 89% of examinees, whereas 86% are familiar with the PEP measures.

Conclusion The research showed a large coverage of health workers using specific HBV infection pro-
tection, insufficiently implemented protection, high exposure to HBV infection incidence, incomplete

compliance with safety measures and insufficient knowledge of PEP measures.
Keywords: anti-HBs antibodies; health workers; hepatitis B; incident; safety at work

INTRODUCTION

Hepatitis B virus (HBV) infection represents
a global public health problem, due to its high
rate of prevalence and severe consequences
upon the health of the affected [1, 2]. Data by
the World Health Organization (WHO) in-
dicate that a third of the world population is
infected with the hepatitis B virus, and 10-30
million newly infected people are registered an-
nually, whereas as much as one million people
die as a consequence of the infection caused by
the virus [3, 4].

Health care workers (HCW3s) are under
occupational risk from blood-borne diseases
(BBD) [5, 6]. The main BBD prevention mea-
sure in health institutions is to avoid exposure
(professional exposure), apply hepatitis B vac-
cines, and adequate post-exposure prophylaxis
(PEP) [7, 8]. In the Republic of Serbia there is
no precise data on the coverage and the degree
of HCWS’ specific protection from hepatitis B
virus, the number, and the type of incidents

in the workplace and PEP, even though there
are certain legal provisions governing this issue
(Rulebook on Immunization and Protection
Measures Using Medicines, Law on Protection
of Population Against Infectious Diseases, Eu-
ropean Guide for Prevention of Blood-Borne
Diseases Transmission, Statistical Yearbook of
the Republic of Serbia) [1, 9-12].

Infections caused by HBV among HCW s
can be prevented by vaccination [13]. However,
vaccination efficacy is not absolute and it cor-
relates with achieved immunological response,
represented by the level of HBs antibodies.
Post-vaccination immunity is established when
the level of anti-HBs antibodies is > 10 mIU/ml
[14]. There are several factors that influence the
level of HBs antibodies: vaccine factors (dose,
schedule, the location of vaccine administra-
tion, time after vaccination), and host factors
(senior age (40+), male sex, obesity, smoking
and chronic diseases) [12].

Beyond the level of HBs antibodies, other
factors that impact the risk of infection in
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health workers are the type of needle used, i.e. the instru-
ment that caused the injury, the characteristics and the
severity of the injury, the type and amount of the poten-
tially infected fluid, i.e. inoculum, the patient’s viremia
degree [12].

However, the only conclusive evidence that a post-vac-
cination immunity has been established is the anti-HBs
antibodies’ control, and yet, in our country, these levels
are not monitored after health workers complete the HBV
infection immunization procedure.

The aim of this research was to determine the coverage
of vaccination against HBV infection, the level of protec-
tion against HBV infection by determining anti HBs an-
tibodies, employee exposure, compliance with the work
safety measures, and knowledge about the PEP measures.

METHODS

The research was conducted as a descriptive analytical
cross-sectional study. The data were collected by survey-
ing examinees with a questionnaire, which they filled out
themselves, and by blood sampling in order to determine
anti-HBs antibodies (in February and March of 2019).

The research included 100 health workers employed in
a tertiary health institution in the Republic of Serbia — the
Clinical Centre of Vojvodina in Novi Sad, in the organiza-
tional units in which employees very often come into con-
tact with patients’ biological material, i.e. where employees
are more exposed due to the nature of services provided
to patients (Infectious Diseases Clinic, Emergency Center,
Centre for Laboratory Medicine, and Dialysis Unit).

Along with survey questionnaires, the examinees re-
ceived a designated data sheet with the basic information
about the research. The examinees were required to sign
an informed consent.

The questionnaire on BBD protection of health work-
ers was used as the research tool designed specifically for
this purpose, based on the literature data and examiners’
experience.

The questionnaire on BBD protection of health workers
consisted of 40 questions divided into four parts. The first
part related to general questions, regarding socio-demo-
graphic data and the workplace itself, and contained 10
questions. The second part of the questionnaire contained
questions relating to safety measures in the workplace and
contained 11 questions. The third part examined incident
situations at the examinees’ workplace and it contained 11
questions, while the final (fourth) part dealt with examin-
ees’ vaccination status and encompassed eight questions.

The examinees were tested after the survey, i.e. their
blood was taken to determine anti-HBs antibodies at the
Laboratory for Virus Examinations of the Centre for Labo-
ratory Medicine, Clinical Centre of Vojvodina, on a MINI
VIDAS (bioMerieux, Marcy-I'Etoile, France) apparatus
using the enzyme-linked fluorescence assay method.

The study involved workers engaged in immediate care
and treatment of patients in tertiary health protection,
with at least one year of service and voluntary consent for
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participation in the research. The research was approved
by the Ethics Council of the Clinical Centre of Vojvodina
on January 29, 2019 in the Consent Decision No.00-52.

The IBM SPSS Statistics, Version 20.0 (IBM Corp., Ar-
monk, NY, USA) program package was used for statistical
data processing. Methods of descriptive and interferential
statistics were used for data analysis. Numerical marks with
normal placement were described using the arithmetic
mean and standard deviation (SD).

The existence of correlation between variables was
examined with the Spearman’s rank correlation, and the
strength of bonds was determined with guidelines pro-
vided by Cohen (small correlation r = 0.1-0.29; medium
correlation r = 0.3-0.49; large correlation r = 0.5-1) [15].

RESULTS

The average age of the examinees was X = 43.13 years
(SD = 10.22 years), the average height X = 168.17 cm
(SD = 7.83 cm), the average body weight X = 70.59 kg
(SD = 14.44 kg). The examinees had an average of X = 18.83
years of service (SD = 10.15 years).

Ninety examinees (90%) were female, and 10 (10%)
were male.

The examinees were mostly medical nurses/technicians
employed in internal medicine fields, who perform their
tasks in wards, working in shifts (Table 1).

Table 1. Structure of the examinees in relation to their workplace

Branch of medicine n %
Surgery 13 13
Internal medicine 66 66
General medicine 21 21
Occupation

Specialist doctor 15 15
Doctor 5 5
Registered nurse 12 12
Nurse with bachelor’s (appl.) Degree 7 7
Nurse 61 61
Workplace

Ambulance 18 18
Ward 75 75
Intensive / semi-intensive care unit 7 7
Shift work

Yes 54 54
No 46 46
Total 100 100

Vaccination coverage in the observed sample was 97%.
Completed HBV vaccination was listed by 87% of the ex-
aminees, majority of whom indicated that the time passed
from the vaccination was 5-10 years. Testing for BBD dur-
ing employment was reported by 41% of the examinees
(Table 2).

Out of the total number of the examinees, 7% did not
have anti-HBs antibodies for HBV infection, i.e. their val-
ues were lower than 10 mIU/ml (Table 3).
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Table 2. Examinee structure according to the vaccine status (coverage)
against HBV infection

Table 5. Review of mean values for the number of workplace incidents

Were you tested for BBD during employment?

Yes 41 41
No 45 45
| do not remember 14 14

Do you have HBV infection?

Yes 0 0
No 100 100
Total 100 100

Table 3. Examinee structure by anti-HBs antibodies values
Min. Max. X SD

Anti-HBsAt

3-10(7) | 11-500 (63) | =500 (30) |247.94 | 199.704

Carrying out medical tasks in which they come into
contact with blood and other patients’ bodily fluids was
stated by 90% of the examinees, out of whom 77% believed
that they have been exposed to a constant HBV infection
risk (Table 4).

Table 4. Examinee structure according to the degree of exposure to
HBV infection and the number of workplace incidents

Exposure to infection risk n %

Yes 77 77
No 4 4

Periodically 19 19
Contact with biological material

Yes 20 90
No 10 10
Needle prick

Yes 36 36
No 64 64
Injury by a sharp object

Yes 34 34
No 66 66
Contact with blood through the skin

Yes 53 53

No 47 47
Contact with blood through the mucous membranes

Yes 23 23

No 77 77
Total 100 100

The incident situation at workplace mentioned most
frequently by the examinees was exposure to patients’ bio-
logical material through skin (53%) and by needle prick
(36%) (Table 5).
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Workplace incident n X | M | Min. | Max. | SD
Have you been vaccinated against HBV? n % Needle prick 361378125 1 20 | 3.78
Yes 97 97 Injury by a sharp object 34 1521 5 1 20 | 448
No 3 3 Exposure through the skin | 53 | 7.34 | 4 1 110 | 14.94
Are you completely vaccinated against HBV?

Exposure through the 231491 3 1 20 | 469
Yes 87 87 mucous membrane
No 13 13
SUTEL L e i el B Safety measures while working with patients are applied
Ayearago ° ° by 89% of the examinees. In regard to the safety measures
Between five and 10 years ago 51 51 the examinees use in their workplace during care and treat-
More than 10 years ago 37 37 ment procedures, the highest percentage of examinees
I am not vaccinated 3 3 specified the use of protective gloves (88%), while the use

of safety glasses was reported by the lowest percentage of
the examinees (24%).

Eighty-seven examinees (87%) confirmed that the em-
ployee safety was carried out continuously in their institu-
tion (Table 6).

Table 6. Examinee structure according to the use of protection mea-
sures in the workplace

Using protection measures while working with patients | n | %
Yes 89 | 89
No |1
Use of gloves
Almost never
Seldom 5 5
Always 88 | 88
Only when | know that a patient has an infectious disease | 3 | 3

Use of a mask

Almost never 8 8
Seldom 21 | 21
Always 60 | 60

Only when | know that a patient has an infectious disease | 11 | 11
Use of safety glasses

Almost never 52 | 52
Seldom 15 | 15
Always 24 | 24

Only when | know that a patient has an infectious disease | 9 | 9

Protection of workers from HBV in your institution is enforced

Continuously 87 | 87
Sporadically 11| 1N
I am not informed 2 2
Total 100 | 100

An equal percentage of the examinees (92%) was aware
of the meaning of the PEP term and of the department they
need to contact for help after being exposed. Incidents in
the workplace as adverse events were mentioned by 22%
of the examinees, while 97% disposed of infective waste
according to the rules of profession (Table 7).

Correlation of certain variables was examined with the
aim to determine the relation between age, sex, body mass
index (BMI), field of medicine in which the examinees
work, workplace and years of service with certain factors
affecting the health workers’ protection from HBV infec-
tion (vaccination completeness, titer HBs antibodies, ex-
posure to the risk of infection, number of interventions,
the use of protective equipment, number of incidents, and
more) (Table 8).
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Table 7. Examinee structure according to the degree of familiarity
with the procedures that affect the protection in the workplace and
PEP measures

Existence of instructions for the protection of o
employees in the workplace n e
Yes 91 91
No 2 2
| am not sure 7 7
Reporting incidents as adverse events

Yes 22 22
No 29 29
I am not sure 19 19
Knowledge of the term PEP

Yes 92 92
No 3 3
| am not sure 5 5
Knowledge of post exposure procedures

Yes 86 86
No 8 8
| am not sure 6
Knowledge of post-exposure help services

Yes 92 92
No 4

I am not sure 4 4
Disposal of infectious waste in accordance with the rules of the
profession

Yes, always 97 97
No, never 2 2
From time to time 1 1
Total 100 100

Years of age have a weak positive statistically signifi-
cant correlation with testing during employment (older
employees were seldom tested during employment), and
the time passed from vaccination (with older examinees
more time passed since vaccination).

The sex variable has a low statistically significant corre-
lation with testing during employment (female examinees
are tested more often) (Table 8).

DISCUSSION

Due to disease risks of health professionals, vaccination for
HBYV infection is mandatory in most countries. However,
health workers’ vaccination ranges from 15% in Africa to
75% in Australia, the USA, and New Zealand [16].

Studies conducted in Nigeria, China, Tanzania, and the
USA show that health workers’ vaccination scope for HBV
infection ranges from 18% (Nigeria) to 84% (USA) [17-20].

In our country, health care professionals are subject to
mandatory hepatitis B immunization according to epide-
miological indications since 1989.

An epidemiological study was carried out in the Repub-
lic of Serbia on the territory of Nisava and Toplica districts
(2000-2009), which determined that the health workers’
vaccination coverage for hepatitis B was 31% [21].

In December 2015, research was carried out for the pre-
dictors of vaccination status connected with immunization
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Table 8. Significant correlations of the examined variables

Variable Variable [o) P
Age employment testing 0.206 | 0.039
number of interventions -0.224 | 0.025
knowledge of the term PEP -0.303 | 0.002
time elapsed since vaccination 0.243 | 0.015
Sex employment testing 0.211 | 0.035
vaccination completeness -0.246 | 0.014
BMI knowledge of the term PEP -0.271 | 0.006
anti-HBs antibodies -0.206 | 0.040
erzgiccri]noef exposure to the risk of infection 0.208 | 0.037
performing interventions 0.245 | 0.014
(s)g;ae):?ngulzgc;:d into the eye or 0243 | 0015
reporting incidents as adverse events | 0.349 | 0.003
disposal of infectious waste
according to the rules of the 0.287 | 0.004
profession
testing for BBD -0.385 | 0.000
Occupation | shift work 0.288 | 0.004
performing interventions -0.253 | 0.011
number of interventions in 24 h 0.433 | 0.000
use of protective equipment -0.364 | 0.000
Workplace | testing for BBD -0.239 | 0.016
exposure risk from BBD -0.230 | 0.022
disposal of infectious waste
according to the rules of the -0.203 | 0.43
profession
anti-HBs antibodies 0.242 | 0.015
Yearsof | knowledge of BBD 0232 | 0.020
employment testing 0.216 | 0.031
number of incidents -0.237 | 0.018
knowledge of the term PEP 0.235 | 0.019
time elapsed since vaccination 0.321 | 0.001

BMI - body mass index; PEP — post-exposure prophylaxis;
BBD - blood-borne diseases

for hepatitis B with persons working at the Clinical Centre
of Serbia (Belgrade) in a cross-sectional study. The preva-
lence of vaccination in the examined sample was 66% [22].

Our research with HCWs employed in a facility of ter-
tiary health care showed a high vaccination coverage of
97%. The obtained results show an increase in the cover-
age degree, and the fact that important steps are taken in
educating HCWSs on the protection from BBD.

When it comes to personal protection, 89% of exam-
inees used protective measures when performing profes-
sional duties and these most often included gloves (88%),
while protective glasses were used least frequently 24%.

In the Republic of Serbia, a research was carried out on
the territory of the Autonomous Province of Vojvodina
related to the importance of blood-borne infection pre-
vention and control for the decrease of professional risks
amongst HCWs. The research results showed that health
professionals in Vojvodina have a high rate (more than
80%) of professional exposure to these infections [23]. The
same was confirmed by our research, viz. 90% of examin-
ees carry out medical tasks during which they come into
contact with patients’ biological waste.
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Some countries (Sudan) recognized the need to study
the exposure of HCWs to HBV infection in the workplace
when performing care and treatment activities. The ob-
tained results showed a high level (above 65%) of infection
exposure [24].

WHO estimates that every year around 66,000 health
care professionals are infected with HBV, and 600,000-
800,000 health professionals experience an incident in the
workplace in the form of a cut or a needle prick [14, 25].

Our research shows that the highest exposure is suf-
fered by HCW's who perform numerous medical tasks i.e.
interventions during the day, and it is the nurses/techni-
cians who are more exposed than other examinees. It is
exactly the nurses/technicians who reported the highest
number of incidents while working. The research carried
out showed that younger nurses-technicians, especially
those with higher BMI, have more frequent contacts with
blood and other patients’ bodily fluids (Table 8).

The aim of research conducted in China, India, Japan
and Catalonia was to determine the level of health care
professionals’ protection against HBV infections after vac-
cination procedure has been completed. The acquired data
indicate that the protection efficiency ranges between 64%
(Catalonia) and 83% (Japan), i.e. these are the percentages
of examinees with protective anti HBs antibodies [26-29].

Even though there is permanent seroprophylaxis at the
Clinical Centre of Vojvodina, 7% of the examinees involved
in this research did not have anti-HBs antibodies (< 10
mIU/ml), which implies that the protection efficiency for
HBYV infection in the monitored sample is 93%. All seven
examinees who did not have a protective antibody titer
were vaccinated with three doses of the vaccine. In four
examinees, the time elapsed since the last of vaccine was
one year, in two examinees between five and 10 years, and
in one more than 10 years.

Among factors that influence the level of anti-HBs anti-
bodies, our study confirms the influence of BMI, because
it has a low negative correlation to anti-HBs antibodies
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3alWwTUTa 34PABCTBEHUX PAaAHMKA 3aN0CAEHUX Y TEPLMjapHOj 34PaBCTBEHO] YCTAHOBU

oA uHdeKumje Bupycom xenatutuca b

CnobopaHka borgaHosuh-Bacuh', JeneHa Crojuesnh-Manetuh*, bpaHucnasa bpectoBauku-Ceutnuua®*, CaHgpa MuhyHosuh?,

Brioneta KHexxeBnh?S, Ponang AHToHuh', Maja Pyxuh?
'Akaziemmja cTpyKoBHUX cTyauja Wabay, Wabaw, Cpbuja;

Ynusep3uTet y HoBom Cagy, MeanunHckn dakyntet, Hosu Cag, Cpbuja;

3KnuHnukn ueHTap Bojsogute, LieHTap 3a nabopatopujcky meguumHy, Hosu Cag, Cpbuja;

*VIHCTUTYT 3a 3[PaBCTBEHY 3aLUTUTY fieLle n omnaauHe BojsoauHe, KnuHka 3a negujatpujy, Hosu Cag, Cpbuja;
*KnuHuukn ueHTap BojsoguHe, Operberbe 3a npeBeHLMjy 1 KoHTpony 60HUYKIX nHdekumja, Hosu Cag, Cpbuja;
SKnuHnukn LeHTap Bojsogute, KnuHuka 3a Hedponorujy u KnnHnuky umyHonorujy, Hosu Cag, Cpbuja;
’KnuHnuki ueHTap Bojsopute, Knunuika 3a uHdektneHe 6onectn, Hosu Cag, Cpbuja

CAXETAK

YBog/Lum Bupycom xenatutuc b (BXB) nHounumpaHo je suie
ofi 300 M1IMOHa Jbyan LIMPOM cBeTa. [peHoc ce myTem KpBu,
KPBHYIX flepyriBaTa, CeKCyanHum NyTem v BePTUKaHO, a 34paB-
CTBEeHU paAHMLUM 360r NPUPOAe CBOT Noca NpeacTaB/bajy
BY/IHepabuHy rpymny.

Linrb oBor ncTpaxuBarba 610 je fa ce yTBpAn 00yxBaT BaKLU-
Haumjom NpoTuB UHdekuyje BXb 3npaBcTBEHUX pagHUKa pagHo
AHraXXoBaHVX y TepLMjapHOj 38PaBCTBEHO] yCTaHOBM —KnnHWY-
KoM LieHTpy BojBofnHe, HUBO Te 3awwTnTe ogpehurBarbem TUTpa
aHTn Xbc aHTWTenNa, CTeneH N3N0XeHOCTH, CTEMEH NOLITOBaHa
Mepa 3alTHTE Ha PagHOM MECTY UCMUTAHWUKA 1 CTEMEH NO3Ha-
Batba Mepa NocTeKcnosnuroHe npodunakce (MEM).

MeTtope VictpaxmBame je cnpoBefeHo Kao AeCKPUMTMBHA aHa-
NUTUYKa CTyAMja NPeceKa, Y KOjoj je Kao MHCTPYMEHT UCTPaXu-
Batba KopuWheH YNUTHYK O 3alTUTK 30PaBCTBEHNX pagHMKa
NpOTNB KPBHOTPAHCMUCUBHUX 60NeCTH, a y30pKoBaHa je KpB
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3a ogpehuBarbe TnTpa aHTu-Xbe aHTUTena. Y30pak je uiHuna
jefHa CTOTMHA 34PaBCTBEHUX PafjHNMKa.

Pesyntatu /cTpaxuBame je nokasasno B1COK HNBO 0byxBaTa
BaKLMHaLmjom npoTus uHdekumje BXb (97%). Mopepn KoHTV-
HyupaHe ceponpodunakce ogpeheH 6poj ucnnTaHNKa Hema
3aLUTUTHU TUTap aHTUTeNa (7%). H1BO ekcno3uumje 3ppaBcTae-
HUX pafjHUKa HacTaHKy nHeKuuje BXB nsHocu 90%. 3awtntHe
Mepe Ha pafHOM MecTy Kopuctu 89% ncnntaHunka, Aok 86%
no3Haje mepe MMEM.

3aKsbyuak VcTpaxknBatbe je nokasasno BUCOK HUBO 0byxBaTa
3[PaBCTBEHNX PafHUKa cneurndryHOM 3alTUTOM NPOTUB UH-
dekuuje BXB, HejoBO/baH CTeneH cnpoBefeHe 3aliTuTe, BUCOK
HWBO U3NOXEHOCTN HacTaHKy NHbeKumje BXB, HenotnyHo no-
LUTOBakbe Mepa 3aLUTUTe N HeJOBOJLHO NO3HaBake mepa [MEM.

KrbyuHe peunt: Ttap aHTUTENa; 3APaBCTBEHU PAiHNL; Xemna-
TUTUC B; akumMaeHTY; 3aWwTnTa Ha pagy
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