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Abstract

0z

Objective: Needlestick injuries are important for healthcare workers
due to their morbidity and mortality. The aim of this study was to de-
termine the risk group of needlestick injuries (NSls) among healthcare
workers, and possible risk groups, actions, and prevention practices of
the healthcare workers.

Material and Methods: This cross-sectional study included 249 health-
care workers(doctors, nursing staff, laboratory technicians and the clean-
ing personnel) in a tertiary care pediatric hospital in Turkey.

Results: Among the 249 healthcare workers, there were 35 physicians,
124 nursing staff, 11 laboratory technicians and 79 cleaning personnel.
Seventy (28.1%) were males, 179 (71.9%) were females. The most com-
mon equipment associated with needlestick injury were syringe needles
(54.6 %), followed by intravenous cannula (peripheral catheter) (17.2%).
In 103 (41.2%) cases, the injury occurred during use of the needle, with
the greater part of injuries (24%) while establishing a venous access.
Most healthcare workers experienced hand injuries (%82.7).

Conclusion: This study revealed that the high risk group for needlestick
injury was nurses followed by the cleaning personnel. Healthcare workers
did not take the necessary measures for themselves. Needlestick injuries
could be prevented easily by increasing the use of needles when needed,
increasing awareness for using devices with safety features, promoting ed-
ucation and safe work practices for needles and related systems.

Keywords: Needlestick injuries, healthcare workers, safety devices

Giris: Igne batmasi yaralanmalari saglik sektériinde calisanlar icin mor-
bidite ve mortalite nedeni oldugundan énemlidir. Bu calismanin amaci,
saglik calisanlar arasindaki igne batmasi yaralanmalarinin (iBY) risk gru-
bunu ve saglk calisanlarinin olasi risk gruplarini, davranislarini ve yara-
lanma 6nleme uygulamalarini belirlemektir.

Gereg ve Yontemler: Bu kesitsel calisma, Tirkiye'deki tGglincli basamak
bir cocuk hastanesinde 249 saglik calisanini (doktorlar, hemsireler, labo-
ratuvar teknisyenleri ve temizlikciler) icermistir.

Bulgular: 249 saglik calisanindan 35'i hekim, 124 ‘G hemsire, 11'i laboratu-
var teknisyeni ve 79'u temizlik personeliydi. 70'i (%28.1) erkek, 179'u (%71.9)
kadindi. igne batmasi yaralanmasi ile iliskili en yaygin ekipmanin sirnga
igneler (%54.6) kaynakl oldugu goriilmis olup, ardindan ven6z damar igi
yerlestirilen kantil (periferik kateter) (%17.2) idi. 103 (%41.2) hastada en sik
olusan yaralanmalar vendz girisim sonucu olusan yaralanmalardir (%24).
Saglik calisanlarinda en sik gériilen yaralanma el yaralanmasidir (%82.7).

Sonug: Bu calisma, igne batmasi nedeniyle olusan yaralanmalarda ytiksek
risk grubunun hemsireler tarafindan olusturuldugu ve bunu temizlik per-
sonelinin izledigini gdstermistir. Saglik calisanlarinin kendileri icin gerekli
énlemleri almadiklari gériildii. igne batmasi yaralanmalari, gerektiginde
ignelerin kullanimini artirarak, glivenlik 6zelliklerine sahip cihazlarin kul-
lanimiyla ilgili farkindahdi artirarak, ignelerin ve ilgili sistemlerin egitimini
ve glivenli calisma uygulamalarini tesvik ederek kolayca 6nlenebilir.

Anahtar Kelimeler: igne batmasi yaralanmalari, saglk calisanlari, gii-
venlik cihazlar
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Introduction

Centers for Disease Control and Prevention (CDC) and the
National Surveillance System for Healthcare Workers (NaSH)
have well-defined needlestick injury (NSI) and it includes skin
penetration resulting from a needle or other sharp object, ex-
posed to blood, tissue, or other body fluid before the pene-
tration (1).

For centuries, health workers, performing their own pro-
fessional responsibilities, have faced contamination risk of
bloodborne diseases. These professions are in the high risk
group for infection with bloodborne pathogens because of
exposure to blood and other body fluids (2). Most exposures
among healthcare workers have been reported to be caused
by percutaneous injuries with sharp objects contaminated
with blood or body fluids (3-7). These sharp objects include
needles, scalpels, lancets and even broken glass. The patho-
gens most commonly transmitted to healthcare workers are
bloodborne pathogens included hepatitis B and C viruses
(HBV, HCV) and the human immunodeficiency virus (HIV) (8).
Among healthcare workers (HCW) and laboratory personnel
worldwide, more than 25 blood-borne viruses have been re-
ported associated with NSI suggesting the importance of
these needlestick injuries and their possible consequences (9).

The purpose of this study was to determine the high risk
group for needlestick injuries (NSls) among healthcare work-
ers, high risky actions and practices regarding the use of pro-
tective strategies against exposure to blood-borne pathogens.

Materials and Methods

This cross-sectional study was designed to evaluate the
distrubition and risk factors for needle stick injury among
healthcare workers in Dr. Behcet Uz Children Research and
Training Hospital between the period of January 2014 and

October 2015. The study population included doctors, nurs-
ing staff, laboratory technologists and the cleaning personnel.
Data collection involved the medical files and records of the
same hospital.

In the study, all needlestick injuries were recorded and re-
quired precautions were done by the infection control comi-
tee.

Needlestick injury was defined as “any cut or prick to the
respondents by a needle previously used on a patient is work
related and sustained within the hospital premises.” Data col-
lected were entered into a computer-based forms.

Statistical analysis was performed by using the Statistical
Package for the Social Science (SPSS) software. Distribution of
numeric variables was tested by both graphical methods and
Shapiro-Wilk test. The difference between means of numeric
variables was tested by Student’s t test or Mann-Whitney U
test, where appropriate. The difference between proportions
was tested by Chi-Square or Fisher’s exact test. p< 0.05 was
considered statistically significant.

Results

During the study, 249 healthcare workers with needlestick
injuries were recorded including 35 (14.10%) physician, 124
(49.7%) nursing staff, 11 (4.4%) laboratory technicians and
79 (31.7%) cleaning personnel. Seventy (28.1%) were males,
179 (71.9%) were females. When comparing NSl rates in dif-
ferent departments, major source of reporting incedental de-
partments were the surgical intensive care unit (61 incedents,
24.5%) and neonatal intensive care unit (62 incedents, %24)
(Figure 1).

Among the HCW, 206 HCW (82.7%) had experienced hand
injuries, and the most common pieces of equipment involved
in NSIs were syringe needles (136 incidents; 54.6%), followed
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Figure 1. Basic characteristics and working environment of study participants by hospital.
NICU: Neonatal Intensive care unit, PICU: Pediatric Intensive care unit.
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Table 1. The most common pieces of equipment involved in needlestick injury, circumstances associated with needle stick injury, protective

measure against needlestick injuries among healthcare workers

Common pieces of equipment involved in needlestick injuries

Injector 136 54.60%
Cathater 43 17.20%
Sutur 1 4.40%
Scalpel 4 1.60%
Ampoule 1 0.40%
Lam 1 0.40%
Broken Glass 2 0.80%
Nail 10 4%
Others 41 16.40%
Circumstances associated with needlestick injuries

Draw blood sample 60 24%
Peripheral iv cathater 43 17.20%
Recapping 35 14%
Breaking ampoule 1 0.40%
Asist others 13 5%
Exchanging material 10 4.00%
Suturing 11 4.40%
Housekeeping 31 12%
Garbage collection 15 6%
Others 30 12%
Protective measure against needlestick injuries among healthcare workers

No protection 79 31.70%
Surgery gloves 143 57.40%
Gauntlet 10 4%
Double gloves 2 0.80%
Protective gloves 2 0.80%
Box gown 1 0.40%
Mask 1 0.40%
Others 11 4.40%

by 43 reports of intravenous cannula or peripheral cathat-
er(17.2%). In 103 (41.2%) cases, the injury occurred during
the use of the needle and 60 injuries (24%) occurred while
establishing a venous access (Table 1). Among the 249 HCW;
92 (36.9%) had not been wearing gloves at the time of the in-
cident (Table 1).

All healthcare workers were informed about the contents
of the exposure and control plan and were provided with
adequate education and training to work safely with biohaz-
ardous material. Thirteen percent of the injured staff had Hep-
atitis B immunization and nine percent had Tetanus immuni-
zation after NSI.

Discussion

Most of the NSI during the study period had occured in the
departments of surgery, pediatric and neonatal intensive care
unit, consistent with previous studies (10). This finding may
support that departments such as the ICU in which invasive
interventions such as injections, intravenous infusions, and
drug preparation are more intensively performed have the
higher risks (11). In contrast, a study about NSl among the hos-
pital healthcare workers from Saudi Arabia has demonstrated
no difference between medical and surgical departments re-
garding NSl risk (12). However, intensive care units have high-
er rates of NSIs as compared to medical wards and surgical
ward (13,14). These results suggest that prevalence rates of
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NSls across departments are not consistent in different coun-
tries, which most likely change with culture, governmental
and hospital regulations despite universal recommendations.

In this study, nurses were reported as the major occu-
pational group, followed by the cleaning personnel, which
was consistent with the findings of Martins et al. Study (15).
After nurses, the cleaning personnel were the second domi-
nant occupation group with 31.7% of total NSIs in this study,
which was higher than 21.6% needlestick injuries reported
among the cleaning staff from India(16). This high incidence
was thought to be due to inappropriate disposal at upstream,
and inadequacy of the resources places these workers at risk
as documented in Saudi Arabia (13) and the USA (17) .Nurses
have been found to be the most occupational health group
to have NSIs (18-21). This can be explained by the facts that
the nurses are responsible from most of the injections and in-
travenous fluid administration, basically nurses are healthcare
group dealing with injections and sharp objects the most and
the numbers of nurses are usually higher than any other occu-
pational group inside hospitals.

Most of the incidents occur during using the needle
(41.2%), with the greater part of injuries (24%) while establish-
ing a venous access. The most common equipment involved
in NSIs were syringe needles (136 or 54.6%), followed by intra-
venous cannula (43 or 17.2%) which was consistent with the
same findings of previous studies (15,22,23). In this study, NSIs
that occurred during recapping accounted for 11% of all NSls,
with a lower incidence than Iran (24) but higher than 2006/07
data from the United States (about 4%)(25). This could be due
to the different levels of safety regulations held by hospitals.

In this study, most HCWs experienced hand injuries like the
previous studies (13). This may be either due to inadequate
training of HCWs or different experience levels about the op-
timal procedures or lack of access to safety needle devices in
the instution to avoid recapping. NSls during recapping might
be prevented by the placement of sharps containers in conve-
nient places to help facilitate effective and safe disposal plus
increasing the awareness of NSIs and importance of blood-
borne pathogens (26). Replacement of traditional needles
with safety needle devices such as needleless sets, safety can-
nula, self-capping intravenous catheters, self retracting lan-
cets, and auto-disposable syringes will reduce these injuries
among the healthcare workers. Continous training is the main
strategy to decrease the rate of NSIs. The number of NSI has
been shown to decrease by 74-83% after the introduction of
such safety-engineered alternatives (27,28). Especially in pedi-
atric clinics in which younger children and toddlers can move
rapidly and unexpectantly during injection, the safety devices
shoud be used regularly.

Among the 249 respondents who had never received a
NSI, 92 (36.9%) were wearing gloves at the time of the inci-

dent. O'Sullivan et al. have reported in two teaching hospitals
among Irish intern doctors that only 26% of the interns report-
ed wearing gloves while performing intravenous cannulation,
but this percentage was up to 94% in patients with high risk
(29). This emphasizes the importance of taking perceived ben-
efits and threats into consideration when planning to reduce
NSSIs among HCWs, as it is suggested in some theories like the
Health Belief Model (6). When the interns perceived higher risk
of acquiring a disease and potential benefit of wearing gloves,
they were reported to be more likely to comply with the stan-
dard precautions (29). Moreover, relatively low incidence of
NSIs at HCWs working in the pediatric infectious disease ward
suggests that HCW working in this service are more alert and
concentrated than the other services since more contagious
patients are treated in these departments. However, it should
be kept in mind that in other services such as the NICU, PICU
and Surgery wards, the status of the patients for blood-borne
diseases are not known, and there is still great risk of infec-
tions for HCWs.

In 2007, the World Health Organization estimated the num-
ber of injuries as 2 million per year globally (30). Moreover, the
European Biosafety Network estimated 1 million needlestick
injuries annually (30). Another project estimated the rates of
injuries on a global level to affect about 3.5 million individu-
als (1). The US Occupational Safety and Health Administration
(OSHA) estimated that 5.6 million workers in the healthcare
industry were at risk of occupational exposure to blood-borne
diseases via percutaneous injury (31). 600.000 NSIs were es-
timated to happen among HCW in the US annually. The risk
for blood or body fluid infection transmission among health-
care workers was reported to be two to nineteen times greater
than general population (32). This study revealed that Turkish
nurses, especially those working in the surgery department
and intensive care units, are at high risk of blood or body fluid
pathogen transmission from using of contaminated needles.

Several reports on needlestick prevention published be-
tween 1987 and 1992 focused on the appropriate design and
convenient placement of puncture-resistant sharps disposal
containers and the training of healthcare personel (33-39).
Most of these studies documented only limited success for
the prevention of disposal-related injuries and especially re-
capping. Universal (defined as standard now) precautions are
important approaches that demonstrated preventing blood
exposures to skin and mucous membranes effectively (40,
41). However, these precautions mainly focused on the use
of barrier precautions (i.e., personal protective practices) and
work-practice controls (e.g., care in handling sharp devices)
while precuations for sharps injuries shoud be much more de-
tailed than standart precautions.

This study had limitations due to its retrospective design.
Our findings represent only one children training and research
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hospital in Turkey. However, this study has mainly focused on a
special group of HCWs who were dealing with children which
was different from previous studies focusing on adult studies.

In conclusion, effective training and awareness to NSIs and
associated bloodborne pathogens, organizational safety reg-
ulations for exposure prevention (protection devices such as
handling sharp devices, personal protective barrier methods)
are essential to reduce the risk of such injuries. Regarding chil-
dren’s hospitals, safety devices such as safety needle systems
might be a good strategy to reduce NSIs among HCW.
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