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SUMMARY

Introduction Occupational exposure to blood and body fluids is a serious concern of health care workers
and presents a major risk of transmission of infections such as human immuno-deficiency virus (HIV),
hepatitis B virus (HBV), and hepatitis C virus (HCV).

Objective The aim of this study was to determine the frequency and circumstances of occupational
blood and body fluid exposures among health care workers.

Methods Cross-sectional study was conducted in three university hospitals in Belgrade. Anonymous
questionnaire was used containing data about demographic characteristics, self-reported blood and
body fluid exposures and circumstances of percutaneous injuries.

Results Questionnaire was filled in and returned by 216 health care workers (78.2% of nurses and 21.8%
of doctors). 60.6% of participants-health care workers had sustained at least one needlestick injury during
their professional practice; 25.9% of them in the last 12 months. Of occupational groups, nurses had higher
risk to experience needlestick injuries than doctors (p=0.05). The majority of the exposures occurred in
the operating theatre (p=0.001). Among factors contributing to the occurrence of needlestick injuries,
recapping needles (p=0.003) and decontamination/cleaning instruments after surgery (p=0.001) were
more frequent among nurses, while use of a needle before intervention was common among doctors
(p=0.004). Only 41.2% of health care workers had reported their injuries to a supervisor in order to obtain
medical attention. 50.2% of health care workers were vaccinated with three doses of hepatitis B vaccine.
Conclusion There is a high rate of needlestick injuries in the daily hospital routine. Implementation of

safety devices would lead to improvement in health and safety of medical staff.
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INTRODUCTION

Increasingly frequent use of invasive techniques,
application of new therapeutic methods, in-
crease in the number of persons infected with
blood-borne diseases (hepatitis B, hepatitis C
and HIV), as well as longer survival of infected
individuals, all combined keep the occupational
exposure of health care providers topical. Health
care providers are in direct risk of being infected
with diseases transmitted by blood during their
working hours, due to exposure to biological
material and patient’s body fluids (blood, urine,
feces, sputum) through the skin and mucous-
membrane lesions, as well as due to accidental
injuries with contaminated objects.

The exposure of health care workers occurs
during so-called accidents. The term accident
implies “exposure of a health care worker
(HCW) to blood or body fluids through per-
cutaneous lesions or through the introduction
of the blood or a body fluid by way of the mu-
cous membrane or skin lesions” [1]. Needle
stick injuries and other percutaneous injuries
with sharp objects are the major means of oc-
cupational injuries of HCWs [2, 3].

Although there are over twenty blood-borne
diseases, diseases caused by hepatitis B virus
(HBV) and hepatitis C virus (HCV), as well
as human immunodeficiency virus (HIV) are
pathogens of greatest concern for HCWs [4].
It is estimated that the risk of HIV infection
after needlestick injury is approximately 0.3%,
of hepatitis B infection 30%, and of hepatitis C
3% [5, 6]. The frequency of needle stick injuries
and the prevalence of these blood-borne dis-
eases in general population have a significant
impact on the infection risk among HCWs [7].

Several studies have shown that there is
higher incidence of accidents in operating
theaters than in other wards [8, 9]. According
to the research into the occupational exposure
of HCWs in Europe, the incidence of acci-
dents among nurses/technicians is higher than
among physicians [10, 11].

Because many people with bloodborne in-
fections do not have symptoms, it is necessary
to apply standard precaution measures to all
clients and patients, which are prepared by the
US Centers for Disease Control and Prevention
[12]. Therefore, many countries accepted these
recommendations for prevention of such ac-
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cidents [13, 14]. However, studies conducted with the aim
to evaluate the reporting of accidents have shown that the
compliance with the standard precautions amongst HCWs
are low as well as that the propensity to avoid medical as-
sistance after accidents is very frequent [15, 16]. On the
other hand, the assessment and treatment of the conse-
quences of such accidents is a huge burden on society in
terms of the costs of treatment and the absence from work,
as well as of the distress and anxiety at work [17, 18, 19].

OBJECTIVE

The aim of this paper was to examine the frequency, place
and circumstances of the occurrence of accidents among
HCWs.

METHODS

In February 2011, a cross-sectional study was conducted
among the health care workers in the surgical department
of the Emergency Center of the Clinical Center of Serbia,
in the surgical and otorhinolaryngology departments of
the Clinical-Hospital Center Zemun, and the Clinical-
Hospital Center “Dragisa MiSovi¢” (neonatology ward).
The staff included in the study (physicians and nurses/
technicians) were working at the neonatology and surgery
wards, as well as at the surgical admission unit.

A questionnaire with open-ended and closed questions
was prepared for the purpose of this study. It had 28 ques-
tions, including those about demographic characteristics
(age, gender, occupation, job, length of employment),
about the number of accidents during working hours,
about the place and circumstances of accidents, as well as
about the measures taken after an accident. In addition,
the questionnaire included questions on vaccination for
hepatitis B. The questionnaire was anonymous and self-
administrated; the HCW's were informed that the partici-
pation in the study was non-compulsory. The methods of
descriptive and analytical statistics (chi-square test and
Student t-test) were used for data processing. Computer
processing was done using the SPSS 15.0 software package
for Microsoft Windows.

RESULTS

Demographic characteristics of the study
population

The answers to the questionnaire were provided by 216
HCWs (68% out of 317 employees worked at the time of the
survey), out of which 44.4% were employed in the Emer-
gency Center of the Clinical Center of Serbia, 42.1% in the
Clinical Hospital Center Zemun and 13.4% in the Clini-
cal Hospital Center “Dragisa MiSovi¢”. The demographic
characteristics of the respondents were shown in Table 1.
There were more women (67.1%) than men (32.9%). Mean

Table 1. Demographic characteristics of respondents

Demographic characteristics Number (%)
Mal 71 R
Gender ales (32.9)
Females 145 (67.1)
X Doctors 47 (21.8)
Occupation 5 -
Nurses/medical technicians 169 (78.2)
Clinical ward 83(38.4)
Operating theat 69 (31.9
Wards P - ! .g eé e - 31.9)
Surgical intensive care units 42 (19.4)
Surgical admission units 22(10.2)
) All 124 (57.4)
Z\r/]?f';k'ng Only first shift 14 (6.5)
Only day shift 78 (36.1)

age of the respondents was 36.6+10.24, without any signifi-
cant differences in terms of occupation (doctors/nurses-
medical technicians) (t-test=1.28; DF=158; p=0.20). The
mean work experience was 12.6+9.75 years (ranging from
1 to 37 years) without any significant difference related to
their occupation (p=0.27). The HCWs were most often
employed in clinical wards (38.4%) and operating theaters
(31.9%), post-surgery intensive care (19.4%) and surgery
admission units (10.2%). The highest percentage (57.4%)
of the respondents reported that they worked all shifts,
whereas 42.6% reported that they worked only day shifts.

Occupational exposure to blood and body fluids in
accidents

Out of a total number of respondents, only 85 (39.4%) had
not had any accident, whereas the self-reported life time risk
of at least one needle stick or sharp injury among HCWs
was 60.6% (131 respondents). Of those, 75 (34.7%) HCWs
had the accidents at any time during their work years, and
56 (25.9%) during the previous year. The accidents were sig-
nificantly associated with females (chi-square=3.84; p=0.05).
Nurses/medical technicians had significantly higher per-
cent of accidents than physicians (x’=6.44; p=0.04). A total
number of accidents was 204: 81 HCWs had one accident,
31 HCWs had two, 17 HCWs had three and two HCWs had
five accidents during their work experience.

Accident distribution by the unit types where HCWs
worked was shown in Table 2. There was a statistically sig-
nificant difference in location where the accident occurred,
that is, accidents occurred significantly more often in the
operating theaters than in other wards (x’=15.75; DF=3;
p=0.001).

Table 2. Accident distribution by the unit type

Number (%)
Unit type Accidents
No Yes Total

Surgical admission ward 8(9.4) 14 (10.7) 22(10.2)
Clinical wards 44 (51.8) | 39(29.8) | 83(38.4)
Operating theaters 15(17.6) 54 (41.2) 69 (31.9)
Surgical intensive care units | 18(21.2) 24 (18.3) 42 (19.4)
Total 85(100.0) | 131(100.0) | 216 (100.0)

¥?=15.75; DF=3; p=0.001
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Table 3. Place of accidents by the job category

Nurses/medical
Doctors -
) technicians .
Location n=128 p
Number (%) of accidents
Patient’s rooms 2(5.9) 38 (40.4) <0.0001
Corridors 1(2.9) 4 (4.3) 0.599
Operating theatre 23 (67.6) 41 (43.6) 0.016
Surgical admission units | 16 (47.1) 17 (18.1) 0.001
Other 1(2.9) 4 (4.3) 0.599
*according to chi-square or Fisher test
Table 4. Nature of accidents by the job category
Nurses/medical
Doctors L
o technicians "
Activity n=123 p
Number (%) of accidents
Before using needle/ 16 (50.0) 28 (30.8) 0.05
sharp devices
Handling with
contaminated needle/ 18 (56.3) 45 (49.5) 0.518
sharp devices
Recapping 3(9.4) 33(36.3) 0.003
During disposition to 2(6.3) 10(11.0) 0.730
sharp containers
Cleaning up after 13.1) 26 (28.6) 0.002
surgical procedure
Other 7 (21.9) 6 (6.6) 0.016

*according to chi-square or Fisher test

Table 5. Mean number of procedures during which there were ac-

cidents by the job category

Mean+SD
Procedures Nurses/medical | P*
Doctors L.
technicians
Needlestick injury with 043113 | 221#381 0014
therapy needle
Needlestick injury with 5731843 | 098+2.18 |0.019
surgical needle
Sharp object injury 3.70+3.72 1.49+3.19 0.002
Contact with non-intact skin | 20.40+90.85 | 16.88+108.13 |0.874
Through the eye 61041891 | 252+565 |0.116
conjunctiva

* according to t-test

Table 3 shows the most frequent locations of accidents
in relation to occupation. Nurses/medical technicians
injured themselves significantly more often in patient’s
rooms (p<0.0001), whereas physicians had higher propor-
tion of accidents in admission units (p=0.001) and operat-
ing theaters (p=0.01).

Although there were more accidents in HCWs who
worked all shifts (62.5%) in comparison to those who
worked only day shifts, no statistical significance was es-
tablished (p>0.05).

Statistical data processing found that HCWs who car-
ried out the forbidden procedure of recapping a used nee-
dle were more prone to accidents (86.5%) in comparison
to those who reported proper needle handling, but this
difference was not statistically significant (p=0.07).

The results presented in Table 4 show that physicians
had significantly higher number of accidents before us-

ing a needle or a sharp object (p=0.04), whereas nurses
had higher number of them during the needle recapping
(p=0.003) and during washing and cleaning instruments
after the surgical procedures (p=0.001).

An average number of procedures during which the
accidents occurred in relation to occupation was shown
in Table 5. Nurses/medical technicians had significantly
higher number of needlestick injuries with needles used
for therapy administration, whereas physicians had sig-
nificantly higher number of accidents during manipula-
tion of surgical needles and sharp instruments. Physicians
and nurses/medical technicians also reported contact with
the blood and body fluids through non-intact skin and
eye (conjunctiva) as one of very frequent way of contacts,
but there was no significant difference according to job
category.

Only 41.2% persons who had experienced accidents ac-
tually reported them to the responsible persons in their in-
stitutions, whereas 21.4% did not know that they were sup-
posed to report them. The number of physicians who did
not report an accident was significantly higher (p=0.001)
than the number of nurses/medical technicians.

Immunization against hepatitis B virus

At the time when the study was conducted, 50.2% re-
spondents were fully vaccinated with three dosages of the
vaccine, whereas 8.1% received one dosage, and 15.2%
received two dosages of the vaccine. Although physicians
were more often immunized (80.9%) in comparison to
nurses/medical technicians (71.3%), there was no statisti-
cally significant difference (p=0.132) in terms of respond-
ent’s occupation.

DISCUSSION

Published estimates of the annual number of accidents
vary widely among HCWs in developed countries: from
28.000 in Italy to 400.000 in the USA and 700.000 in Ger-
many [20]. The number of published studies on the occu-
pational exposure of HCWS in Eastern Europe to blood is
rather small [19, 21]. Two-thirds of our respondents had
at least one accident during their career, about a quarter
of them during the previous year. Nurses/medical techni-
cians had accidents more often than physicians, what is
contrary to the published papers in both developed and
less developed countries, reporting usually that physicians
are more prone to injuries involving exposure to blood
[22, 23]. However, there are studies with results similar to
ours, that is, which have shown that nurses/medical tech-
nicians had the highest rate of accidents in comparison to
all other categories of health care providers [24, 25]. Itis a
well-established fact that physicians report accidents to the
responsible persons much more rarely than other HCWs
categories nurses/medical technicians [17, 18]. Underre-
porting rates of 22% to 82% have been noted [26, 27, 28].
In our study, we noticed that almost two-thirds of HCWs
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had not reported accidents, physicians most often among
them. It is possible that the frequency of accidents in phy-
sicians was higher than the one reported in this study, but
that they considered the accidents insignificant and hence
did not report them, which resulted in those accidents be-
ing unrecorded in this research.

The frequency of annual rate of accidents in our re-
spondents was higher than in health care providers in
some less developed countries [25, 29], but much higher
than in the developed ones [22]. Our results are in con-
cordance with the results of a study conducted in Turkey
[5]. Although over fifteen years have passed since standard
precautions have been defined [12], and recommended to
be taken by all HCWs when they are in contact with all
patients, it is a fact that they are often neglected.

Based on the research conducted in the UK, it may be
noted that 50%-80% of accidents may be prevented by us-
ing safety equipment (capped needles or so-called Vacu-
tainers for venipuncture), whereas 77%-82% of them can
be prevented by providing written recommendations and
observing the prescribed rules in practice [30]. Although
the price of safety equipment is relatively high in our cir-
cumstances, the experience from other countries tells us
that it usually becomes lower once the equipment comes
into regular usage in the given country.
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NpodecroHanHa N3N0XKEHOCT 34PaBCTBEHNX PagHUKA KPBJbY U
TeNeCHUM TEYHOCTUMA Y YHMBEP3UTETCKUM 601HML,AMA

JburbaHa Mapkosuh-[lenuh'!, Munoww bpankoBuh', Hatawa Makcumosuh', bojaH JoBaHoBUNA? MBaHa MeTpoBuh?,

Mapko Cumuh*, Anekcangap Jlewnh*

"MHcTuTyT 33 envgemuonorujy, MeguumnHcki dakyntet, YHusep3uteT y beorpagy, beorpag, Cpbuja;

2 |eHTap 3a aHecTe3ujy, KnuHnukn ueHtap Cpbuje, beorpag, Cpbuja;

30peretbe OTOpUHONAPUHTONOrUje 1 MakcunodaumjanHe xupypruje, KnnHnuko-6onHunuky ueHTap ,3emyH’, beorpag, Cpbuja;
“‘KnuHuKa 3a opToneacKy Xupyprujy n paymatonorujy, KnuHuukm uentap Cpbuje, beorpag, Cpbuja;

SMenuumHckm pakyntet, YHuBep3utet y beorpagy, beorpag, Cpbuja

KPATAK CAQPAJ

YBop NpodecroHanHa N3noXeHOCT KPB/by 1 TENIECHUM TeYHO-
CTVMa je 3HayajaH Npobnem y Be3U ca 3ApaB/beM 3APaBCTBEHUX
pafHuKa, jep MoXe fa JoBefe A0 NpeHOLLeHa BUPYCa, Kao LUTO
cy XVB v Bupycu xenatutuca b u L.

L papa Linm oBor papa 610 je carnepaBatrbe y4ecTanocty,
MecCTa 1 HauMHa HaCTaHKa aKuuaeHaTa, Kao 1 Moryhux y3poka
KOju Cy JOBENN 0 HUXOBE MojaBe Kof 34PaBCTBEHUX PagHYKa.
Metope papa YpaheHa je cTyauja npeBaneHuuje mehy 3apas-
CTBEHVM pafH1LIMMAa TpY YHUBep3uTeTcKe 6onHuLe y beorpa-
ay. KopuwheH je aHOHUMHM YNUTHUK Koju je 0byxBaTao no-
faTke o gemorpadCKm oa/iMKaMma UCMIUTAHMKA, N3M10XKEHOCTU
KPBJbY 1 TENECHUM TEYHOCTMMA M OKOSTHOCTUMA NOJA KOjUMa je
[0 aKkumMaeHTa gowso.

Pesyntatu YnuTHUK je nonyHWo 1 Bpatuio 216 30paBCcTBEHMX
pagHuKa (78,2% MefuLUMHCKMX cecTapa/TexHuyapa 1 21,8% ne-
Kapa). bap jemaH akUMAEeHT TOKOM pagHOT CTaxa JOXMBENO je
60,6% 3apaBCTBEHNX PafHMKa, a 25,9% wux y nocneamnx 12

MpumsbeH « Received: 15/08/2012

Meceun. MefMUMHCKe cecTpe/TexHnYapu cy Yelwhe nmanm ak-
LnpaeHTe Hero nekapu (p=0,05). AKLUMIEHT je 3HauajHo Yewhe
HacTao y onepauuoHoj canu (p=0,001). Mehy pakTopuma Koju
Cy BOMPVIHENW HACTaHKY aKLUmeHaTa MOHOBHO 3aTBapatbe urne
(p=0,003) 1 nNpatbe n unwherbe MHCTPYMEHaTa HAaKOH XMPYp-
WKe nHTepseHumje (p=0,001) 6unu cy yewhn Kog MeanLMH-
CKUX cectapa/TexHnyapa, JOK je Kof NeKkapa akumaeHT yewhe
HacTao npe Kopuwhetba nrne (p=0,004). Camo 41,2% 3apas-
CTBEHUX PafiHMKA NMPWjaBUIIO je akKLMAEHT CBOjUM HagNeXHUM.
BakuuHMcaHo Tprma jo3ama BaKLMHe NpoTUB xenatutuca b
6o je 50,2% ncnuTaHrKa.

3akrmyuak 3abenexeHa je BMCOKa yuecTanocT akuMaeHa-
Ta 34PaBCTBEHUX PafHMKa TOKOM HUXOBOT paja y 6onHuuu.
MprmeHa 6e36eHe MegMLIMHCKe onpeme nobosbluana 6u cu-
TYPHOCT U 3 paB/be 3anoC/eHNX.

KrbyuHe peuu: npodecrioHanHa U3noXeHocCT; 3APaBCTBEHN
PagHULY; KPB; TeNeCHe TeYHOCTU
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