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A multicentre study on epidemiology and prevention
of needle stick injuries among students of nursing
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Abstract

Introduction. Among the health professions with a long period of training, the students of the Nursing Bache-
lor’s Degree are the most exposed to biological risk resulting from accidents, in particular with needles and
cutting edges. The aim of the study was to estimate the frequency and the circumstances for the occurrence
of needle stick injuries, as a knowledge base for targeted prevention interventions.

Methods. The study was carried out between May and July 2017 in 11 Universities in Italy and 1 in Albania
(associated with the “Tor Vergata” University of Rome). An anonymous semi-structured questionnaire was
proposed to 1st (second semester), 2nd and 3rd year students of Nursing Bachelor’s Degree.

Results. A total of 2742 questionnaires were collected. The average age of participants was 22.9 years
(median 22, range 19-60 years), 73% of whom were females. A total of 381 injuries were reported. Three
hundred and sixteen students (11.8%) underwent at least 1 injury (12.7% among females, 9.7% among
males); 41 students declared two or more injuries; four students did not report the number of injuries oc-
curred. The first injury occurred, as an average, 17 days after the start of the internship (median 15 days)
and, in 25% of the cases, during the first 9 days. The highest percentage of accidents occurred during
the first internship (25.3% of the total) and decreased with the progress of the training path. The injuries
occurred in 38% of cases during drug preparation, 24% when disposing of sharp devices, 15% while re-
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capping needles, 13% during blood sampling and 10% in other circumstances. In 51.2% of cases, the needle
was not sterile. Among the nursing students who suffered a needle stick injury, 58.1% declared that they
had performed the post-exposure prophylaxis. 96% of students stated to be vaccinated against Hepatitis B
virus. Amongst the students who had their serological status checked (74%), 18% stated the antibody titre
was not protective. 49.8% of students answered to have been trained in advance on the correct procedures
to avoid needle stick and cutting edges injuries in each clinical ward attended, 41.2% referred that this
occurred only in some wards and 10% in no ward at all.

Conclusions. The results of this study show a high percentage of needle stick injuries in students of the
Nursing Bachelor’s Degree. Therefore, there is a need for careful reflection on the most effective methods
of targeted training acquisition of knowledge, skills and behavioural models useful for the exercise of the

profession.

Introduction

The major occupational hazard in the
clinical setting is of biological origin
(40-50% of the total) (1-4). Occupational
exposure, mucocutaneous and percutaneous,
to blood or other biological material is
a frequent and potentially serious event
affecting millions of healthcare workers
(HCWs). Percutaneous exposure is the
predominant one: it occurs in 82% of cases,
followed by mucocutaneous in 25%, and by
contact with non-intact skin in 3% (3). World
Health Organization (WHO) estimates that,
among the 35 million HCWs worldwide,
approximately 3 million experience
percutaneous exposure to blood-borne
pathogens annually; 2 million to hepatitis
B virus (HBV), around 900,000 to hepatitis
C virus (HCV) and 170,000 to human
immunodeficiency virus (HIV) (1, 4). It is
estimated that needle stick injuries (NSIs)
cause about 66,000 HBV, 16,000 HCV and
200-5,000 HIV infections among HCWs
(5). Percutaneous occupational exposure
fractions attributable to HBV, HCV and HIV
are 37%, 39% and 4.4%, respectively (1).
These bloodborne infections have serious
consequences, including long-term illness,
disability and death. Today, it is clear that
occupational exposure to biological risk,
especially from blood-borne pathogens,
is a relevant priority issue for public and
private health organizations all over the

world (5-9). Among all the HCWs, nurses
are the most exposed category to the risk of
NSIs (2, 10-11). National data confirm the
international epidemiological panorama.
The report published by the Italian Study
on Occupational Risk from HIV and
other blood-borne pathogens (SIROH)
between 1994-2013 showed the frequency
of percutaneous exposures by professional
profile; with 54.8% (41,094) of the nursing
staff represents the category mainly involved
(2). Considerable was the share of 7,981
cases (10.4%) of occupational exposure
related to staff in training, of whom 3,687
(46.2%) cases involved nursing students
(2). The most alarming concern refers
to the high tendency of under-reporting
NSIs among nursing students (7, 12-15).
Hambridge (15) found that prevalence of
NSIs in nursing students internationally
ranges from 9.4% to 61.9% in Asia, US,
Canada, Australia and European countries
and non-reported injuries ranged from
39.5% to 96.24%. There is a lack of
epidemiological data relating to NSIs
among nursing students. The literature on
the subject also presents evident differences
regarding the survey methodology, making
it difficult to compare the results produced
in the different countries. Considering this,
the Italian Study Group of Hospital Hygiene
(Gruppo Italiano Studio Igiene Ospedaliera,
GISIO) of the Italian Society of Hygiene,
Preventive Medicine and Public Health
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(SItI), promoted a multicentre study with
the involvement of several nursing schools
to answer the following specific questions:

* the prevalence of NSIs;

* when and where the NSIs occurred;

* the behavior adopted by nursing stu-
dents following the accident;

* the vaccination status of students against
hepatitis B;

* knowledge about risk factors, preven-
tion and management of the post occupatio-
nal exposure.

Methods

The study was carried out between May
and July 2017 in four Universities from
Northern Italy, two from Central Italy, five
from Southern Italy and one from Albania
(associated with the University of Rome,
“Tor Vergata”). An anonymous semi-struc-
tured questionnaire was self-administered to
students of the 1% (second semester), 2™ and
3 year of Nursing Bachelor’s Degree. The
questionnaire was reviewed by the mem-
bers of the GISIO-SItI and consisted of 26
questions exploring 4 areas: 1) information
regarding the occurred injuries: number of
times, weeks of internship preceding the
injury, circumstances and management of
post-exposure procedure; 2) number and
duration of internships and specific train-
ing received; 3) knowledge and behavior
regarding biological risk: use of standard
precautions, post-occupational-exposure
procedure, knowledge and usage of medi-
cal devices with safety mechanism (D.M.
07.10.2011 “Classificazione Nazionale
Dispositivi Medici”) 4) HBV vaccination
status.

The survey was handed out without previ-
ous notice, on a randomly chosen day, to all
the students attending class who previously
gave voluntary consent to participate in
the study. Data were collected using a spe-
cific database and analyzed using Statistical
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Package for Social Science (SPSS) software,
version 24.

Descriptive statistics were used to explore
central tendency measures, dispersion mea-
sures, percentages and frequencies. Possible
associations between injury and other factors
(gender, bachelor year, weeks of internship
preceding injury, training received) were
evaluated with Chi square test and Odds ratio
(OR) and 95% confidence interval (C195%).
P-value smaller than 0.05 was considered
statistically significant.

Results

A total of 2,742 questionnaires were
collected in 12 Universities with a median
of 152 questionnaires (range: 25-556). The
different locations (branches) per university
were from 1 to 9. Mean age of participants
was 22.9 years (median 22, range 19-60
years old), 73% of whom were female, with
an average female:male ratio of 2.7. Table
1 shows the characteristics of the sample
according to the different Universities.

Data about the internships are shown in
Table 2. 48.5% of students were attending
the 3 year, 45.7% the 2" year and 2.6% the
1* year of the Nursing Bachelor’s Degree;
3.2% of students did not answer the question.
82.6% had already undertaken the exam of
Hygiene. The median training period was
24 weeks at the time of the survey. The me-
dian number of internships attended was 6
(from O to 26). A total of 381 injuries were
reported (Figure 1). Three hundred and six-
teen students (11.8%) underwent at least 1
injury, ranging from 7.0% to 25.6% (12.7%
among females, 9.7% among males, p<0.05,
OR 1.39, CI 95%: 1.08-1.84); 41 students
declared two or more injuries, 4 students did
not report the number of injuries occurred.
The highest percentage of injuries occurred
during the first internship (25.3% of total
injuries) and decreased along the training
experience.
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Table 1 - Characteristics of the sample by Universities
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University Age Ratio (F:M)
University No. of % No. Mean SD Median Min Max
subjects Branches

A 556 20.3 9 23.0 3.7 22.0 20 60 4
B 457 16.7 5 22.6 3.6 220 19 48 4.3
C 424 15.5 5 22.6 39 21.0 19 50 24
D 362 13.2 1 23.1 33 220 19 41 1.7
E 282 10.3 3 229 3.8 220 20 52 32
F 199 7.3 2 22.3 2.6 21.0 19 35 2
G 104 3.8 1 249 5.8 23.0 20 51 1.8
H 100 3.6 1 22.1 3.0 21.0 20 37 2.7
I 96 3.5 2 21.8 2.5 21.0 19 31 4
L 94 3.4 2 233 3.7 22.0 20 39 1.5
M 43 1.6 1 238 4.6 22.0 21 45 1.8
N 25 0.9 1 23.6 3.7 22.0 21 33 2.1
Total 2742 100.0 33 229 3.7 22.0 19 60 2.7

Table 3 shows the incidence rate in the dif-
ferent Universities. The first injury occurred
an average of 17 days (median 15 days) after
starting internship and in 25% of the cases,
injury occurred in the first 9 days.

The injuries occurred in 38% of the
cases during drug preparation, 24% while

Table 2 - Weeks and number of internships by Universities

disposing of sharp devices, 15% while
re-capping needles, 13% during blood
sampling and 10% in other circumstan-
ces. In 51.2% of cases, the needle was
not sterile.

Among the nursing students who suffered
a NSI, 58.1% declared they had performed

University Weeks of internship Number of internship
No. of subjects  Median of weeks Median number Min Max
of internship

A 506 28 9 2 20
B 412 21 5 2 15
C 346 48 7 2 17
D 280 36 4 2 26
E 225 24 7 2 13
F 192 24 5 2 15
G 104 52 2 1 6
H 95 24 6 1 19
I 91 20 3 0 8
L 82 24 5 1 12
M 41 52 6 5 10
N 25 16 3 1 6
All 2399 24 6 0 26
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Total NSIs: 381
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Figure 1 - Number of needle sticks injuries (NSIs).

Table 3 - Needle sticks injuries per 100 weeks and per-
centage of NSIs occurred during the first internship

University No.of Accident*  Percentage of
subjects week* injuries occured
100 during first in-
ternship

A 506 0.52 18.8

B 412 0.49 22

C 346 0.30 233

D 280 0.45 28.1

E 225 0.70 7.4

F 192 0.34 385

G 104 0.17 44.4

H 95 2.55 40

I 91 0.74 83.3

L 82 1.24 333

M 41 0.46 0

N 25 0.41 0

Total 2399 0.52 25.3

VACCINE AGAINST HEPATITIS B

yes
96

Figure 3. Vaccination anti-Hepatitis B and serological status.

THE ANTIBODY TITRE WAS TESTED
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CIRCUMSTANCES OF THE NSI

Drug preparation
Disposal of sharp 38%
24%

Re-capping of
the needle
15%

Execution of
blood samples
13%

Figure 2 - Circumstances of the needle sticks injuries
(NSIs).

the PPE, this percentage increased if the
injury occurred with a non-sterile needle
(82.9%). 96% of students declared to be
vaccinated against HBV. Among the stu-
dents who had their titre checked (74%),
18% stated that they did not have protective
titres and 18% that they did not remember
the results (Figure 4).

A total of 49.8% of students declared
to have been informed on the correct

THE ANTIBODY TITRE WAS PROTECTIVE
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Table 4. Training on safe devices
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Safe devices Yes No

No. %o No. % % of % of

non-respondents respondents

Butterfly needle 1,980 87.7 278 12.3 17.7 823
Lancet 1,872 83.5 370 16.5 18.2 81.8
Peripheral intravenous catheter 1,767 79.0 470 21.0 18.4 81.6
Disposable syringe 1,527 68.9 688  31.1 19.2 80.8
Needles, closed system collecting 1,429 64.3 794 35.7 18.9 81.1
Haemogasanalysis syringe 1,257 56.6 965 43.4 19.0 81.0
with needle
Hypodermic needles for pen 1,182 534 1,031 46.6 19.3 80.7
Hypodermic needle for syringe 961 452 1,163 548 22.5 71.5
Needles and kit for implantable systems 585 26.7 1,605 73.3 20.1 79.9

procedures to avoid needle stick and cutting
edges injuries in every clinical ward they
attended, 41.2% referred that this occurred
only in some wards and 10% in no ward at
all. Among the 12 Universities, a statisti-
cally significant difference was observed
both in the number of reported injuries and
in the incidence of accidents per week of
training, as well as in the circumstances of
occurrence.

Overall, most of the students received
specific lessons on knowledge and usage
of medical devices with safety mecha-
nism (D.M. 07.10.2011 “Classificazione
Nazionale Dispositivi Medici”), even if this
occurred with different percentages depend-
ing on the different devices. The specific
training was frequently offered for butterfly
needles (87.7%), but much less frequently
(<50%) for hypodermic needles and needles
and kit for implantable systems.

A significant statistical difference (p =
0.002) between the prevalence of injuries
among students who received full train-
ing in each attended clinical ward (9.6%)
and students who received training only
in some wards or were not trained at all
(13.6%) was observed (OR 0.69, CI 95%
0.54 - 0.87).

Discussion and conclusions

As far as we know, this study is the first
large-scale survey carried out on the preva-
lence of NSIs and their associated factors
among nursing students in Italy. Four nurs-
ing schools from Northern Italy, 2 from
Central Italy, 5 from Southern Italy and one
from Albania (associated with the Nursing
School of the “Tor Vergata” University in
Rome) participated in the study.

The national educational system of the
university nursing schools provides 1,800
hours of internship, distributed differ-
ently in the three years of the course, during
which the nursing students, under supervi-
sion, provide direct assistance to patients.
Trainees, especially in the 3" year, carry
out complex invasive operations with a high
risk of exposure to biological materials. In
our study, 11.8% of the students suffered at
least one NSI ranging from 7.0% to 25.6%.
Stefanati et al. (16), Cheung et al. (17) and
Souza- Borges et al. (18) found percentages
of NSIs among nursing students equal to,
respectively, 18.8%, 6.9%, 18.1%. while
higher percentages were highlighted by Yao
et al. (19), Karadag (20), Ozer et al. (21),
Zoungrana et al. (22), Yamazhan et al. (23)
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and Prasuna et al. (24) in which the NSIs
occurred, respectively, in 26.02%, 35.5%,
39.4%, 64.1%, 28.1%, 39.76% of nursing
students. Our study did not investigate the
geographical differences in NSI frequency,
that will be considered in a larger study that
will be carried out in collaboration with
the SItI working group on Occupational
Hygiene. Among the nursing students who
suffered a NSI, 58.1% declared they had
performed the PEP. Promptly communicat-
ing the accident would provide important
data for appropriate treatment and for future
accidents prevention; to this end, health
organizations should implement a clear and
shared complaint procedure in conjunction
with an efficient accident reporting system.
International data found that more than half
of the injuries involving trainees are not re-
ported to the appropriate Health Service (7,
13, 15). In our study, the students declared
that in 24% of cases the NSI occurred dur-
ing the disposal of sharp or pointed devices;
among these, 14.5% did not perform the PEP.
Stefanati et al. (16) and Cheung et al. (25)
found lower rates of the NSI that occurred
during the disposal of sharp or pointed devic-
es (3.52% and 6.98%, respectively). Atypical
reasons were reported by the students about
the lack of adherence to the preventive proce-
dures. The sentence: “The doctor said there
was no risk because the patient had to do a
check for tuberculosis” is demonstrative of
the lack of education about evidence-based
recommendations. The execution of blood
samples represented the circumstance of
the NSI in 13% of cases; in 32.5% of these
the PEP was not performed, even when the
needle was dirty. Also in this case, the expla-
nations offered by the nursing students about
the failure to adhere to the post-exposure
protocols are worrying (“I was not aware of
the procedure”, “I was discouraged”, “I did
not consider it necessary”). Cheung et al.
(17) found that the non-use of kidney dish
to contain the needle or cutting edge used
(OR, 4.2; CI 95%, 1.7-10.3) and the delay
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in the disposal of potentially infected cutting
edges in a rigid container (OR, 2.9%, CI
95%, 1.2-7.4) are risk factors for the NSIs.
A common practice among nursing students
was the re-capping of the needle, which in
15% of the cases represented the cause of the
NSIs. It is worrying that the student justified
the failure to adhere to the recommendations
by saying: “The nurse on duty said there was
no danger.” From the literature it emerged
that the re-capping maneuver is frequently
performed by many HCWs (16-19, 22, 25).
These results lead to a careful reflection.
In fact, after 27 years from the issue of the
Ministerial Decree of 28/09/1990, which
in art. 2 states, “The elimination of needles
and other sharp objects, used for any kind
of patient, must be done with caution suit-
able to avoid punctures or accidental cuts.
In particular, needles, scalpel blades and
other single-use sharp or cutting instruments
must not be removed from the syringes or
other supports or in any way handled or re-
capped, but placed, for disposal, in appro-
priate containers resistant to puncture” (26),
the observation that HCWs still perform
risky maneuvers requires the development of
improvement strategies. To this end, health
institutions should guarantee and encourage
the acquisition of the necessary knowledge
of clinical risk through the planning of
compulsory updating programmes for opera-
tors and intensive training programmes for
students. Numerous studies have found that
prevention is the most effective strategy to
reduce the risk of occupational exposure (27-
32). In particular, the quality of educational
systems, theoretical and practical training,
guarantee the prevention of HAIs (33).
Health organizations, in compliance with the
law in force “concerning safety and health
in the workplace” (34), and the Directive
2010/32/EU “concerning prevention of
needlestick injuries in the health sector”
(35), have undertaken health policy actions
aimed at the management and control of
biological risk: guidelines for the prevention
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of infections, standard precautions, vaccina-
tions, post-exposure prophylaxis and adop-
tion of safety needle devices. The training
institutes, as well as the healthcare organiza-
tions, must not only provide the tools for the
adoption of healthcare associated infections
prevention strategies but also guarantee the
necessary training for their effective use. In
this study, for example, there was a lack of
specific training regarding the use of recent
medical devices with a safety mechanism.

The national health authorities have
implemented the Legislative Decree No.19
of 2014 (36) on health and safety at work, but
gaps remain that need to be addressed by the
widespread analysis of the phenomenon.

The most alarming figure highlighted by
the analysis of the results refers to the time
when accidents occur most frequently. The
first injury occurred frequently during the
first internship period (25.3%). In particular,
the probability of occupational exposure
among students decreases as their clinical
capacity increases. This result is consistent
with the research of Petrucci et al. (37),
Ozer et al. (21), Souza-Borges et al. (18),
Talas (38) but not with those of Cheung et
al. (17) and Smith et al. (7) According to
the literature, clinical experience represents
a protective factor against the occurrence of
accidents (13, 39).

In order to obtain an effective and dura-
ble antibody response and avoid the risk of
contracting HBV after an injury at work,
it is important to recommend anti-HBV
vaccination at a young age, ideally during
childhood in accordance with the national
vaccination policy (40, 41). A total of 96%
of the students declared they were vacci-
nated against HBV. This high percentage is
largely linked to the mandatory nature of the
anti-hepatitis B vaccination for all newborns
starting in 1991 (42). The vaccine coverage
against HBV derived from our study found
similarities with the research of Karadag
(20), Yamazhan et al. (23), Yao etal. (19) and
Ozer et al. (21) who, respectively, found a
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coverage ratio of 98.6%, 85%, 100%, 97.2%;
lower results were obtained by Zoungrana
et al. (22) and Yao et al. (39), showing per-
centages of 15.1% and 50%, respectively.
Although the vaccination coverage shown
by the survey sample was high, awareness
campaigns on the phenomenon are essential,
as among 74% of the students who had the
antibody titre checked, only 82% recalled
the outcome. The theoretical teaching of
hygiene and occupational medicine pro-
vided by the educational system of nursing
schools was the main source of information
for students about occupational risk and
PEP in case of NSI with a biologic fluid.
In addition, the students stated that training
in safety and risk control in the care setting
took place in 49.8% of cases in all depart-
ments, in 41.2% only in some cases and
none in 10%. Shiao et al. (13) underlined
that lack of training by the host operating
units represents a risk factor for the NSI. It is,
therefore, essential to strengthen training in
all areas. Strong scientific evidence revealed
that the presence of professionals trained
specifically in the prevention and control of
HALISs significantly reduced their number in
healthcare organizations (43). With a view
to improvement, the professional preven-
tion and control specialists could define and
guarantee specific training interventions for
nursing students, also using the methodology
of field training. Lack of knowledge is the
major reason for non-adherence to preven-
tive strategies (33). An interesting result was
obtained by Yao et al. (19) who, following
a specific training programme for occupa-
tional exposure among nursing students,
found a statistically significant difference (p
<0.005) in the frequency of cases, according
to the behaviour and the knowledge in the
prevention of NSIs.

In conclusion, our study found in agree-
ment with the revised literature: lack of train-
ing (13), limited clinical experience (12, 13,
39, 44, 45, 46), insufficient skill (13, 38, 39,
44,45, 46) and poor perception of the level
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of risk (38, 44, 45) represent the main risk
factors of occupational exposures among
staff in training.

The elements of work safety are a basic
chapter of training (43, 47, 48). The ali-
gnment of academic programmer with the
skills required by the work environment is
essential in achieving the curricular objec-
tives. The development of the individual’s
empowerment represents the action strategy
to be undertaken and shared at an inter-
sectoral level to guarantee an improvement
not only of the individual component, but
also of an organizational and social one. The
planning of training programmes should be
preceded by the analysis of the reference
context that guarantees the collection of
information and useful data regarding the
needs of the community of nursing students.
The results of this study can be used as a
basis of knowledge to establish targeted
intervention strategies and to review and
harmonize the educational programmes in
order to minimize the occurrence of this
event among nursing students.
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Riassunto

Studio multicentrico su epidemiologia e prevenzione
delle ferite da punta negli studenti dei corsi di laurea
in infermieristica

Introduzione. Tra le professioni sanitarie che pre-
vedono un lungo periodo di tirocinio, gli studenti del
Corso di Laurea in Infermieristica sono i piu esposti al
rischio biologico derivante da infortuni, in particolare
con aghi e taglienti. Obiettivo dello studio ¢ stato stimare
la frequenza e le modalita di accadimento di infortuni
con aghi, come base conoscitiva per mirati interventi di
prevenzione.

Metodi. Lo studio ¢ stato condotto nel periodo maggio
- luglio 2017 in 11 Universita italiane e 1 albanese attra-
verso la somministrazione di un questionario anonimo
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agli studenti del 1° (secondo semestre), 2° e 3° anno del
Corso di Laurea in Infermieristica.

Risultati. Sono stati raccolti 2742 questionari. I1 73%
dei rispondenti era di sesso femminile, 1’eta mediana 22
(da 19 a 60 anni). Trecentosedici studenti (11,8%) hanno
dichiarato di aver subito almeno 1 infortunio (12,7% tra
le femmine e 9,7% tra i maschi), 41 studenti ne hanno
dichiarati 2 o pit e 4 non hanno dichiarato quanti. Il
primo infortunio si ¢ verificato in media dopo 17 giorni
(mediana 15 giorni) dall’inizio del tirocinio; la percentua-
le piu elevata di infortuni si ¢ verificata durante il primo
tirocinio (25,3% del totale) ed & andata diminuendo col
progredire del percorso formativo. Nel 38% dei casi
I’infortunio si ¢ verificato durante la preparazione del
farmaco, nel 24% durante lo smaltimento dell’ago, nel
15% durante il re-incappucciamento dell’ago, nel 13%
durante I’esecuzione del prelievo e nel 10% in altre circo-
stanze. Nel 51,2% degli infortuni I’ago era “sporco”. La
profilassi post esposizione ¢ stata effettuata nel 58,1% dei
casi. I1 96% degli studenti era vaccinato contro I’ epatite
B, ma, tra gli studenti che hanno dichiarato di essere stati
sottoposti alla verifica del titolo anticorpale (74%), il
18,3% ha dichiarato che tale titolo non era risultato pro-
tettivo. I1 49,8% ha dichiarato di essere stato addestrato
sulle corrette procedure per la prevenzione delle ferite
con taglienti e aghi in ogni reparto frequentato, il 41,2%
solo in alcuni reparti e il 10% in nessun reparto.

Conclusioni. I risultati dello studio evidenziano una
percentuale elevata di infortuni negli studenti del corso di
Laurea in Infermieristica. Emerge, pertanto, la necessita
di un’attenta riflessione sulle modalita piu efficaci di
formazione finalizzata all’acquisizione di conoscenze,
abilita e modelli comportamentali utili all’esercizio
della professione.

References

1. Gruppo di studio PHASE (People for Health-
care Administration, Safety and Efficiency).
Prevenzione dell’esposizione occupazionale al
rischio biologico derivante da lesione percutanea
accidentale (puntura, ferita, taglio) nel settore
ospedaliero e sanitario 2012.

2. 1l panorama epidemiologico nazionale e ap-
plicazione della Direttiva Europea 2010/32/
UE. Studio Italiano sul Rischio Occupazionale
da HIV (SIROH). Servizio di Epidemiologia
dell’Istituto Nazionale per le Malattie Infettive
“L. Spallanzani”. Servizio sanitario regionale
Emilia-Romagna 2014.

3. Centers for Disease Control and Prevention
(CDC). The National Surveillance System for



108

10.

11.

12.

13.

14.

15.

Healthcare workers (NASH). Summary Report
for Blood and Body Fluid Exposure Data Col-
lected from Participating Healthcare Facilities
(June 1995 through December 2007). US Depart-
ment of Health and Human Services, 2011.
World Health Organization (WHO). Reducing
Risks, Promoting Healthy Life. World Health
Report, 2002.

Rapiti E, Priiss-Ustiin A, Hutin Y. Sharps inju-
ries: assessing the burden of disease from sharps
injuries to health-care workers at national and
local levels. WHO Environmental Burden of
Disease Series, No. 11 2005.

Department of Health and Human Services,
Centers for Disease Control and Prevention. Pro-
ceedings of the National Sharps Injury Prevention
Meeting, September 12, 2005 Atlanta, GA.
Smith DR, Mihashi M, Adachi Y, Nakashima
Y, Ishitake T. Epidemiology of needlestick and
sharps injuries among nurses in a Japanese teach-
ing hospital. J Hosp Infect 2006; 64(1): 44-9.
Nagao Y, Baba H, Torii K, et al. A long-term
study of sharps injuries among health care work-
ers in Japan. Am J Infect Control 2007; 35(6):
407-11.

Akyol AD, Kargin C. Needle Stick and Sharp
Injuries among Nurses. Glob J Nurs Forensic
Stud 2016; 1(4): 109.

Sindoni L, Calisto ML, Alfino D, et al. Retro-
spective survey on epidemiologic monitoring
of accidents due to professional exposure to
biological agents in AOU. “G. Martino” of Mes-
sina, Italy. Ann Ig 2005; 17(1): 67-74.

Zelalem D, Solomon G, Yehenew A. Epidemiol-
ogy of Needle Stick-Sharp Injuries (NSSIs) and
Potential High Risk Exposures among Health
Professionals in Ethiopia: Neglected Public
Health Concern. Am J Health Res 2015; 3(5):
298-304.

Cicolini G, Di Labio L, Lancia L. Prevalence
of biological exposure among nursing students:
an observational study. Prof Inferm 2008; 61(4):
217-22.

Shiao JS, Mclaws ML, Huang KY, Guo YL. Stu-
dent nurses in Taiwan at high risk for needlestick
injuries. Ann Epidemiol 2002; 12(3): 197-201.
Argentero PA, Zotti CM, Abbona F, et al. Re-
gional surveillance of occupational percutaneous
and mucocutaneous exposure to blood-borne
pathogens in health care workers: strategies for
prevention. Med Lav 2007; 98(2): 145-55.
Hambridge K. Needlestick and sharps injuries

17.

19.

20.

21.

22.

23.

24.

25.

26.

L. Veronesi et al.

in the nursing student population. Nurs Stand
2011; 25(27): 38-45.

Stefanati A, Boschetto P, Previato S, et al. A
survey on injuries among nurses and nursing
students: a descriptive epidemiologic analysis
between 2002 and 2012 at a University Hospital.
Med Lav 2015; 106(3): 216-29.

Cheung K, Ching SS, Chang KK, Ho SC. Preva-
lence of and risk factors for needlestick and sharps
injuries among nursing students in Hong Kong.
Am J Infect Control 2012; 40(10): 997-1001.
Souza-Borges FR, Ribeiro LA, Oliveira LC.
Occupational exposures to body fluids and
behaviors regarding their prevention and post-
exposure among medical and nursing students
at a Brazilian Public University. Rev Inst Med
Trop Sao Paulo 2014; 56(2): 157-63.

Yao WX, Wu YL, Yang B, et al. Occupational
safety training and education for needlestick
injuries among nursing students in China: inter-
vention study. Nurse Educ Today 2013; 33(8):
834-83srtu046 il- 6ukter w7.

Karadag M. Occupational exposure to blood and
body fluids among a group of Turkish nursing
and midwifery students during clinical practice
training: frequency of needlestick and sharps
injuries. Jpn J Nurs Sci 2010; 7(2): 129-35.
Ozer ZC, Bektas HA. Needlestick Injuries during
education period in nursing students in Turkey.
Procedia-Soc Behav Sci 2013; 46.

Zoungrana J, Yameogo TM, Kyelem CG, Aba
YT, Sawadogo A, Millogo A. Blood exposure
accidents: Knowledge, attitudes and practices
of nursing and midwifery students at the Bobo-
Dioulasso teaching hospital (Burkina Faso). Med
Sante Trop 2014; 24(3): 258-62.

Yamazhan T, Durusoy R, Tasbakan MI, et al.
Nursing students’ immunization status and
knowledge about viral hepatitis in Turkey: a
multi-center cross-sectional study. Int Nurs Rev
2011; 58(2): 181-5.

Prasuna J, Sharma R, Bhatt A, et al. Occurrence
and Knowledge about Needle Stick Injury in
Nursing Students. J Ayub Med Coll Abbottabad
2015; 27(2): 430-3.

Cheung K, Ho SC, Ching SS, Chang KK.
Analysis of needlestick injuries among nursing
students in Hong Kong. Accid Anal Prev 2010;
42(6): 1744-50.

Decreto Ministeriale del 28/9/1990. Norme di
prevenzione del contagio professionale da HIV
nelle strutture sanitarie ed assistenziali pubbliche



Needle stick injuries among nursing students

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

e private (Le Precauzioni universali). Available
on: http://www.ccm-network.it/documenti_Ccm/
prg_areal/Inf_Oss/LG_naz/DM_contagio_per-
sonale_HIV_28-9-90.pdf [Last accessed: 2018,
Aug 23].

Tuma S, Sepkowitz KA. Efficacy of safety-engi-
neered device implementation in the prevention
of percutaneous injuries: a review of published
studies. Clin Infect Dis 2006; 42(8): 1159-70.
Lamontagne F, Abiteboul D, Lolom I, et al.
Role of safety-engineered devices in preventing
needlestick injuries in 32 French hospitals. Infect
Control Hosp Epidemiol 2007; 28(1): 18-23.
Wicker S, Jung J, Allwinn R, Gottschalk R,
Rabenau HF. Prevalence and prevention of
needlestick injuries among health care workers
in a German university hospital. Int Arch Occup
Environ Health 2008; 81(3): 347-54.

De Carli G, Puro V, Jagger J. Needlestick-
prevention devices: we should already be there.
J Hosp Infect 2009; 71(2): 183-4.

Beswick A, Robinson E, Evans G, Codling A.
An evaluation of the efficacy of safer sharps
devices. Systematic review. Health and Safety
Executive 2012. Available on: http://www.hse.
gov.uk/research/rrpdf/rr914.pdf [Last accessed:
2018, Aug 23].

Ballout RA, Diab B, Harb AC, Tarabay R, Kha-
massi S, Akl EA. Use of safety-engineered de-
vices by healthcare workers for intravenous and/
or phlebotomy procedures in healthcare settings:
a systematic review and meta-analysis. BMC
Health Serv Res 2016; 16: 458-016-1705-y.
D’Alessandro D, Agodi A, Auxilia F, et al.
Prevention of healthcare associated infections:
medical and nursing students’ knowledge in
Italy. Nurse Educ Today 2014; 34(2): 191-5.
Decreto Legislativo del 09/04/2008, n. 81. Testo
unico sulla salute e sicurezza sul lavoro. GU n.
101 del 30 aprile 2008 (Suppl Ord n. 108).
Direttiva del Consiglio Europeo 2010/32/EU del
10 maggio 2010 in materia di “prevenzione delle
ferite da taglio o da punta nel settore ospedalie-
ro e sanitario”. GU UE L 134/66 del 1 giugno
2010.

Decreto Legislativo del 19/02/2014, n.19.At-
tuazione della direttiva 2010/32/UE che attua
I’accordo quadro, concluso da HOSPEEM e
FSESP, in materia di prevenzione delle ferite
da taglio o da punta nel settore ospedaliero e
sanitario. GU n. 57 del 10 marzo 2014.
Petrucci C, Alvaro R, Cicolini G, Cerone MP,

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

109

Lancia L. Percutaneous and mucocutaneous
exposures in nursing students: an Italian obser-
vational study. J Nurs Scholarsh 2009; 41(4):
337-43.

Talas MS. Occupational exposure to blood and
body fluids among Turkish nursing students
during clinical practice training: frequency of
needlestick/sharp injuries and hepatitis B immu-
nization. J Clin Nurs 2009; 18(10): 1394-403.
Yao WX, Yang B, Yao C, et al. Needlestick in-
juries among nursing students in China. Nurse
Educ Today 2010; 30(5): 435-7.

La Fauci V, Riso R, Facciola A, et al. Response
to anti-HBV vaccine and 10-year follow-up of
antibody levels in healthcare workers. Public
Health 2016; 139: 198-202.

Dini G, Toletone A, Barberis I, et al. Persistence
of protective anti-HBs antibody levels and anam-
nestic response to HBV booster vaccination: A
cross-sectional study among healthcare students
20 years following the universal immunization
campaign in Italy. Hum Vaccin Immunother
2017; 13(2): 440-4.

Ministero della Salute. Piano Nazionale
Prevenzione Vaccinale 2017-2019. Avail-
able on: http://www.salute.gov.it/imgs/C_17_
pubblicazioni_2571_allegato.pdf [Last accessed:
2018, Aug 23].

Agodi A, Auxilia F, Brusaferro S, et al. Educa-
tion and training in patient safety and prevention
and control of healthcare associated infections.
Epidemiol Prev 2014; 38(6): 153-7.

Schmid K, Schwager C, Drexler H. Needle-
stick injuries and other occupational exposures
to body fluids amongst employees and medical
students of a German university: incidence
and follow-up. J Hosp Infect 2007; 65(2):
124-30.

Wu CJ, Gardner GE, Chang AM. Taiwanese
nursing students’ knowledge, application and
confidence with standard and additional pre-
cautions in infection control. J Clin Nurs 2009;
18(8): 1105-12.

Liu C, Liu X, Zhu Y, Liu Y. Influencing factors
for needlestick injuries in student nurses. Chi J
Prev Med 2015; 33(7): 528-31.

Reddy VK, Lavoie MC, Verbeek JH, Pahwa M,
Devices for preventing percutaneous exposure
injuries caused by needles in healthcare person-
nel. Cochraine Database of Systematic Reviews
2017, Issue 11, Art. No.: CD009740.

Regione Emilia Romagna - Direzione Generale



110 L. Veronesi et al.

Sanita e Politiche Sociali. Linee di indirizzo e http://salute.regione.emilia-romagna.it/farmaci/
criteri d’uso dei dispositivi medici con meccani- dispositivi-medici [Last accessed: 2018, Aug
smo di sicurezza per la prevenzione di ferite da 23].

taglio o da punta. Febbraio 2015. Available on:

Corresponding author: Prof. Licia Veronesi, Department of Medicine and Surgery, University of Parma, Via Volturno
39, 43125 Parma, Italy
e-mail: licia.veronesi @unipr.it



