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Abstract

Introduction. Needle stick injury (NSI) is an occupa-
tional health and safety issue. Nursing students are

prone to NSI due to lack of experience with handling
needles and sharps.

Aim. To determine the level of knowledge about the
prevention of NSI and examine the level of knowl-
edge about the post-exposure procedure and the
students’ understanding of NSI.

Methods. The study was conducted in 2017 at the
University of Applied Health Sciences in Zagreb. The
participants were nursing students from all regions
of Croatia. The data was collected using a question-
naire containing 17 questions specifically designed
for this study. One question had three subquestions
and one had five subquestions regarding the knowl-
edge of how to react if a needle stick injury occurs.
The participants also responded to a questionnaire
on their socio-demographic data.

Results. The study included 149 students. The re-
sults show that 16 students have experienced NSI.
A statistically significant difference was observed
among students who have finished a secondary med-
ical school in the answers about post-NSI interven-
tions and in answers to the question of whether the
needle should be recapped. The respondents from
medical schools answered correctly. A statistically
significant difference was observed among students
from non-medical secondary schools in the answers
about education on post-exposition procedures and
in the answers about necessary action following a
needle stick injury. The respondents from non-medi-
cal secondary schools had higher scores.

Conclusion. The results of this study can be used to
establish appropriate education strategies, increase
the awareness of needle stick injuries and minimize
the occurrence of these injuries among nursing stu-
dents in Croatia.
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Introduction

A needle stick injury (NSI) is any injury caused by a
sharp object which does not have to require special
care but can lead to infection transmission due to
the infected object (needle, ampoule, scalpel). More
than 20 pathogens that can transmit infection have
been registered, and the most dangerous infections
are hepatitis C (HCV), hepatitis B (HBV) and the hu-
man immunodeficiency virus (HIV). NSI usually oc-
curs when using therapy or diagnostic procedures,
and the most common incidents occur with previ-
ously used needles. Administering injections, blood
sampling, recapping of needles, discarding needles,
handling trash and dirty linen (downstream injuries)
and missing the target while transferring blood or
any kind of fluid from a syringe to a specimen con-
tainer (such as a vacuum tube) are the main causes
of needle stick injuries (1). The occurrence of NSIs
is significantly higher than present estimates sug-
gest, which is why the lower frequency of reporting
injuries should not be confused with an absence of
a problem (2). That is why it is important to empha-
size the promotion of “no guilt” culture: do not let the
person who has experienced the incident feel guilty.

Nursing is a practical profession, which is why nurs-
ing education comprises both classroom teaching
and clinical practice (3). Performing an intervention
in a safe and proper way in patient care has a major
role in the safety of health professionals, including
nursing students. In their clinical placement, nursing
students are expected to practice, under supervision,
all nursing skills performed by registered nurses,
including giving injections via various routes and
measuring patient blood glucose using the glucom-
eter. However, nursing students are less experienced
and less skilful in handling needles and sharps (4).
Prasuna et al. have found a high rate of needle stick
injuries among nursing students, as well as a high
rate of under-reported cases. These facts and issues
need to be highlighted through regular education on
real-life procedures at the entry level and a simplified
reporting system, thus providing a more user-friend-
ly platform for reporting NSI. It is very important that
students report NSI cases according to a well-estab-
lished system so they can receive rapid and appro-
priate post-exposure prophylaxis (2). In the study of
Smith and Leggat, 13.9% of nursing students report-

ed a needle stick or sharps injury. Opening the nee-
dle cap was the most common causative event (28%
of all cases), and a total of 39.5% of NSIs were not
reported (5). Talas has reported that 49% of students
in her study reported NSI, where 74% of these were
injured while on wards. She suggests more intensive
education programs directed at students in order to
increase their awareness of and compliance with uni-
versal safety precautions for NSIs (6). Smith and Leg-
gat have stated that such education should incorpo-
rate high-risk procedures such as taking the cap off
a needle and opening an ampoule (5). Yao et al. have
identified insufficient awareness of occupational
safety and limited work experience with handling
needle stick injuries in nurse students. The authors
also state that, when stratified by departments, the
highest rate of needle stick injuries was seen in the
surgery department (7). Nursing students should be
more careful during the disposal of sharps according
to Shiao et al. The authors also stated that any public
health and infection control strategy should include
a universal catch-up HBV vaccination program among
students before commencement of internship (8).

Suliman et al. have conducted a cross-sectional study
to measure student nurses' level of knowledge about
NSIs. The study reported that most of the students
who had suffered NSI did not inform their clinical in-
structors (67.1%) or write an incident report (86.3%).
The results showed that there was significant differ-
ence between students in different years of study.
Focusing on NSl in the nursing curriculum and provid-
ing more protection and post-exposure intervention
for students during their clinical practice is highly rec-
ommended (9). There is a need for better education
of nursing students and more effective supervision
in relation to NSIs and sharps injuries (10). In their lit-
erature review, Handiyani et al. identified four main
strategies to prevent NSIs, such as education, train-
ing, safe needle use and effective communication.
Collaboration between hospitals and educational
institutions is essential for developing effective NSI
prevention programs (11). An educational program
(lectures on the risk of unsafe practices and how to
avoid them) conducted on the prevention of percu-
taneous injuries (PIs) showed a significant decrease
of Pls rates among nurses. There was a significant
decrease in PlIs frequency in both the emergency de-
partment (3.4% vs 12.4%) and the intensive care unit
(3.4% vs 13.7%) (12). The rate of NSIs among nurs-
ing students was relatively high before occupational
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safety training and education programs (OSTEP) in
China (on average, 4.65 events/nurse). However, it
decreased rapidly to 0.16 events/nurse on average
after the OSTEP (13). Education on NSIs should in-
clude safe working procedures, as well as why NSIs
should be reported, using safe tools for needles, safe
waste disposal and using containers for sharp ob-
jects, as well as incident procedures - including how
and when to seek support. After education, what is
learnt needs to be applied in practice.

In Croatia, there is a lack of studies about knowledge
of NSI among nursing students. Taking this into ac-
count, this study aimed to determine the level of stu-
dents’ knowledge about the prevention of NSI and
to examine the level of students’ knowledge about
post-exposure procedures among nursing students
at the University of Applied Health Sciences in 2017.

Methods

Participants

The study was conducted in the second half of 2017.
The respondents were full-time nursing students
from all regions of Croatia, aged 18 to 28. All partici-
pants were fully informed about the aims of the study
and provided written informed consent for participa-
tion in the study. The total number of respondents
is 149. The questionnaire was designed specifically
for this study and supplemented by a socio-demo-
graphic inquiry, and was personally delivered to all
participants. Data collection was carried out at the
University of Applied Health Sciences in Zagreb. Fif-
teen people who were offered participation chose
not to participate. Data collection, preparation, imple-
mentation and presentation was in accordance with
the legal requirements for the protection of the con-
fidentiality of personal information, and approval for
the study was obtained from the Ethics Committee
of the University of Applied Health Studies (UR-251-
1-379-1-17-02).

Instrument

A specially designed questionnaire with 17 questions
was used in the study. The respondents were offered
multiple choices: 1) “yes”, 2) “no” and 1) “yes”, 2) “no”
and 3) “not sure”. One question had three subques-
tions and one had five subquestions regarding the
knowledge of how to react if an NSI occurs. The par-
ticipants also responded to a questionnaire on their
socio-demographic data, including age, gender, year
of study, type of secondary education, whether or
not they have had an NSI and their vaccine status for
hepatitis B. The questions are divided in two groups.
The first group is related to the perception of acquired
knowledge and skills, and the second is about the spe-
cific issues of post-exposure procedures.

Statistics

Socio-demographic characteristics were analysed as
categorical variables and are represented in numbers
and relative frequency. Some dimensions contain
more than one answer, while others include only one
categorical answer. In case of lack of response to
some questions, the average of the other answers
was used, but only if at least half of the questions
are answered (14-16). The statistical difference was
determined using the Chi-Square Test. The values of
p< 0.05 are evaluated as statistically significant. Sta-
tistical analysis is performed by means of the elec-
tronic 24.0 SPSS Inc., Chicago, IL, SAD software.

Results

149 of the questionnaires were eligible for analysis.
All of the respondents were full-time first-year nurs-
ing students, 69 of them (46%), while 80 of them
were third-year nursing students (54%). Overall, the
data included 134 (93%) women and 15 (7%) men.
The largest number of the respondents was in the
age range of 21 years. Most of the respondents
have finished a “non-medical” secondary school, 95
of them (64%), while 54 (36%) of the respondents
finished a “medical” secondary school. Furthermore,
after the respondents filled in their sociodemograph-
ic data, they had to answer two questions. The first
one was whether or not they have had an NSI and
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the second one was whether or not they have been
vaccinated for hepatitis. 16 (11 %) students have
had an NSI and one could not remember if they have
had any. All students except one reported that they
are vaccinated, but 50 (34%) of the students were
not sure about their vaccination status.

All of the respondents answered correctly to the
question about whether it is necessary to wear pro-
tective gloves regardless of which secondary school
they have finished.

Table 1. Number of respondents who answered

correctly and the Chi-Square Test for the
question about acquired knowledge and skills

Secondary

Secondary " Chi-
" B " non'
medical . . Square
medical
school Test
school
Question N N
After a needle
stick injury occurs,
it is necessary 40 51 0011

to immediately
squeeze out blood
under water

Table 2. Number of respondents who answered
correctly and the Chi-Square Test for obtained

questions about acquired knowledge and
skills

Answers to the

question: To Secondary Sefondary Chi-
H " B ” non'
avoid needle medical . . Square
P . medical
stick injury, it is school Test
school
necessary to
wear protective 51 94 0136
gloves
put the cover back 37 41 0.002
on the needle
put the needle
into a special o 95 i
container after
use
The “safety-
system” reduces 54 95 i

the possibility of a
needle stick injury
It is necessary to
restrain a restless 52 92 0.598
patient or child

*all students answered correctly

There is a statistically significant difference in the
answers about interventions when an NSI occurs de-
pending on which secondary school the participants
finished. The respondents from medical schools an-
swered correctly. There is also a statistically signifi-
cant difference in answers to the question of wheth-
er to put the cover back on a needle, which is why
we can conclude that the participants who finished a
medical school have better knowledge.

Table 3. Number of respondents who answered

correctly and the Chi-Square Test for the
question about post-exposure interventions

Secondary Seg:::?ry Chi-
“medical” . . Square
medical
school Test
school

N N

To whom would
you report a 53 92 0.370
needlestick injury?

Table 4. Number of respondents who
answered correctly and the Chi-Square Test

for obtained questions about post-exposure

interventions
Number of
which students
interventions L Secondary
finished a " Chi-
need to be " P non-
. medical . .. Square
implemented medical
secondary Test
after a needle hool and school
stick injury: ~ >¢heo’an
answered
correctly
Blood testing- 53 94 0.595
victim
Blood 'Festlng— 43 86 0.054
patient
Post—e.xpc?sure 54 93 0635
monitoring
Post-exposure 46 90 0.048

education

There is no statistical difference in the answers
about who they would report the needlestick injury
to. Furthermore, there is no statistical difference in
the answers about whether it is necessary to take
blood for serological testing for patients and injured
persons, or in the answers regarding the necessity of
monitoring over three months.
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There is a statistically significant difference in the
answers about conducting education on post-ex-
posure interventions. The respondents from a non-
medical secondary school had higher scores, i.e. most
of them answered correctly.

When all 5 questions about post-exposure interven-
tions were obtained and combined into one variable,
a total level of knowledge in this aspect was ob-
tained and each subject could accumulate a score be-
tween 0O to 4. Table 3 gives the average score in that
variable with regard to which secondary school the
respondents finished, and it can be seen that, on av-
erage, more points are obtained by respondents from
non-medical schools. Table 4 shows that this differ-
ence is statistically significant (t=-2.43, significance
0.016, ie p<0.05).

Discussion

This is the first such study conducted at the Universi-
ty of Applied Health Sciences to examine the knowl-
edge of nursing students of NSI. The healthcare pro-
fession has been characterized as a profession that
is at high risk of NSI and therefore the transmission
of infection. Lack of experience or training, overload
and fatigue are the most common causes of NSI (17-
19). In a study conducted by Askarian et al., most of
the interviewed nurses, 52.5% of them, reported an
NSI more than once a year (20). Shiao et al. examined
the incidence of NSl in students in Taiwan and report-
ed that 61.9% of them experienced an NSI, mostly in
hospital rooms (70.1%) (8) during venepuncture or
administration of IV therapy (21). Furthermore, an of-
ten unreported NSI indicates a lack of knowledge of
the reporting system or lack of knowledge of the re-
porting process and the importance of recording NSI
(21). This is different from our results, which show
that students, especially those who have finished
a medical school, correctly answered the questions
about post-exposure procedure. All of the respond-

Table 5. Group statistics for obtained questions about post-exposure interventions

SRR N Mean Std. Deviation Std. Error Mean
school
) ) 1 54 3.6296 0.55952 0.07614
post-exposure interventions
2 94 3.8298 0.43101 0.04446

*Medical school (1); Non-medical school (2)

Table 6. Independent samples test for obtained questions about post-exposure interventions
Levene’s Test

for Equality t-test for Equality of Means
of Variances
F 95% Confidence
i ; Df sig. Mean  Std.Error  Interval of the
g (2-tailed) Difference Difference Difference
Lower Upper
Equal
variances 16.284 0.000 -2.434 146 0.016 -0.20016 0.08224 -0.36270 -0.03762
Post- assumed
exposure Equal
interventions i
"a”naontces 2270  89.37 0026  -0.20016 0.08817 -0.37534 -0.02498

assumed
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ents are aware that an NSI can transmit infectious
diseases, while students who have finished a medi-
cal school achieved, on average, higher results re-
garding the procedure during and after NSI. There is
a statistically significant difference in the answers to
the question of whether to replace the needle cap
depending on the type of school, with significantly
more correct answers given by the respondents from
medical schools, which is contrary to the research of
Suliman et al., who claimed that half of the nurses
did not know that it was not a standard procedure to
replace the protective cap after using a needle (9).
In the same study, even fewer respondents (34.8%)
knew which procedures needed to be performed af-
ter exposure to an NSI, which is also different from
our results where students showed a high level of
knowledge regarding post-exposure interventions
(9). High results related to wearing gloves is corre-
lated with the results of our study, where most stu-
dents report wearing gloves when handling sharp
objects (21), while Vandijki statistically showed that
88.7% of students provided the correct answer to
the question of when to use gloves, and 60.2% rec-
ognized the importance of wearing protective cloth-
ing (21-22). Students are aware of the importance of
vaccination, prophylaxis and reprophylaxis, and all re-
port being vaccinated, which is similar to other stud-
ies where as many as 96% of the students reported
being vaccinated against the hepatitis B virus (23).
The percentage of needle stick injuries among the
respondents is not significantly high, but a higher
number of respondents could change the results of
the study. Studies conducted on a large number of
students indicate a relatively high incidence of NSI
during exercise classes (23), with Liu et al. reporting
an incidence of 60.8% among students. They proved
that the incidence of NSI was significantly higher
in the early stage of internships, and higher in the
daytime shift than the night shift. Furthermore, the
incidence of needle stick injuries was higher during
the removal of a needle for the administration of
therapy or infusion, accounting for 24.3% of the total
incidence (24). The high incidence of NSI (39.76%),
mostly during the first year of study, was also re-
corded in a study by Prasuna et al. conducted among
nursing students, which showed that respondents
were unaware of the measures to be taken after
exposure (2). Masaaro included 223 students in the
final year of study, and the incidence of NSl was 18%
(25), which is similar to the results of Stefanati et al.,
whose study showed that the incidence was 18.82%

(26). In order to develop further prevention measures
and strategies and minimize adverse events, it is im-
portant to provide ongoing training in the prevention
of NSI, post-exposure procedures, and simulation ex-
ercises prior to clinical practice for students.

The students’ knowledge of NSl is satisfactory. They
were educated about the possibility of risk, post-ex-
posure procedures and prevention. However, it is ob-
vious that the students who have finished a medical
high school had a higher level of knowledge in these
areas. Due to different groups of students, education
about NSI should begin from the first year of study.

One suggestion for future research is to conduct a
study on a larger sample of participants and on part-
time nursing students.

Conclusion

NSI represents an occupational hazard for health
care workers. Nursing students are at a high risk of
NSI due to a lack of knowledge and clinical experi-
ence. In order to ensure their safety and improve
their knowledge, it is important to identify strategies
for the prevention of NSI. Nursing students in Croa-
tia have moderate knowledge about the prevention
of NSI and post-exposure procedures. The results
of this study show that students who have finished
a medical secondary school showed better results
when answering questions about interventions for
the prevention of needle stick injuries, while stu-
dents who have finished a non-medical school show
better results when answering questions about post-
exposure interventions.

Finally, the results of this study can be used to estab-
lish appropriate education strategies, increase the
awareness of needle stick injuries and minimize the
occurrence of these injuries among nursing students
in Croatia.
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ZNANJE STUDENATA STUDIJA SESTRINSTVA O PREVENCIJI 1 POIMANJU

UBODNOG INCIDENTA

Sazetak

Uvod. Ubodni incident predstavlja problem povezan
s profesionalnim zdravljem i sigurnosc¢u. Studenti se-
strinstva skloni su nastanku ubodnog incidenta zbog
nedostatka iskustva pri rukovanju iglama i oStrim
predmetima.

Cilj. Odrediti razinu znanja o prevenciji i postekspozi-
cijskoj proceduri te poimanju ubodnog incidenta.

Metode. IstraZivanje je provedeno tijekom 2017. go-
dine na Zdravstvenom veleuciliStu u Zagrebu. Sudio-
nici su bili studenti studija sestrinstva u dobi od 18
godina i viSe. Podaci su prikupljeni s pomocu upitnika
koji sadrzi 17 pitanja, posebno dizajniranog za ovo
istrazivanje. Prvo pitanje imalo je imalo tri potpitanja,
drugo pet potpitanja povezanih sa znanjem kako rea-
girati ako se dogodi ubodni incident, a trece trinaest
potpitanja povezanih s percepcijom opasnosti ubod-
nog incidenta s obzirom na karakteristike pacijenata.
Sudionici su takoder odgovorili na pitanja o sociode-
mografskim podacima.

Rezultati. U istraZivanju je sudjelovalo 149 studena-
ta. Rezultati istrazivanja utvrdili su kako je 16 stude-
nata doZivjelo ubodni incident. Utvrdena je statisticki
znacajna razlika kod studenata koji su zavrsili srednju
medicinsku Skolu u odgovorima povezanima s inter-
vencijama u slucaju ubodnog incidenta i u odgovori-
ma na pitanje o tome treba li vratiti poklopac na iglu
nakon upotrebe. Studenti koji su zavrSili srednju me-
dicinsku Skolu odgovorili su to¢no. Statisticki znacaj-
na razlika utvrdena je kod studenata koji nisu zavrsili

srednju medicinsku Skolu u odgovorima povezanima
s postekspozicijskim mjerama i intervencijama nakon
pojave ubodnog incidenta. Studenti koji nisu zavrsili
srednju medicinsku Skolu imali su bolji rezultat.

Zakljucak. Rezultati ovog istraZivanja mogu se upo-
trijebiti za izradu odgovarajucih obrazovnih strategija
za povecanje svijesti o ubodnom incidentu te preven-
Ciju njegove pojave medu studentima sestrinstva u
Hrvatskoj.

Kljucne rijeci: ubodni incident, studenti sestrinstva, pre-
ventivni programi






