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Background/aim
Nurses are the most frequent health occupational group to suffer from needle stick
and sharp injuries (NSI), which puts nurses under the risk to acquire serious bloodborne diseases. The aim of the study was to assess the incidence of NSIs among
nurses, and to assess their knowledge and evaluate the effect of intervention on
raising knowledge, awareness, and decreasing the incidence of NSIs.
Patients and methods
An intervention study was carried out among all nurses of both sexes working at a
military hospital in Saudi Arabia during the period from February 2015 to May 2016.
The study was carried out in three phases, the pre-intervention phase where data
collection was carried out using a questionnaire, the second phase where health
education and a training program were provided to the nurses, followed by the postintervention assessment after 1 year of the intervention.
Results
The incidence of NSIs among nurses decreased after the intervention from 9.42 to
3.93%. Whereas the total knowledge score increased from 54.45 to 91.57%. After
intervention, all incidents were reported and had proper management after
exposure, whereas before intervention 66.67% reported the incident and
55.56% had proper management after exposure.
Conclusion
Health education and training program provided to the nurses about NSIs had a
great effect on decreasing the incidence and raising the knowledge and awareness
of nurses toward reporting and proper management after exposure.
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Introduction
Needle stick and sharp injuries (NSIs) are defined as
accidental skin-penetrating wounds of healthcare
providers by sharp instruments in a healthcare setting
[1]. Thus, healthcare workers (HCWs) are at risk to
acquire infectious diseases [2]. Hepatitis C virus,
hepatitis B virus (HBV), and HIV are of highest
concern because they may cause significant morbidity
[1]. There is also the financial burden that is imposed on
health institutions because of occupational exposure to
blood-borne diseases, which includes costs related to lost
working hours, investigations, and treatment [3].
The risk for potentially experiencing NSIs during work
and the risk for acquiring blood-borne diseases may
lead to psychological stress affecting the workers’
personal life as well as functioning in their work [4].
Nurses are the most susceptible occupational group
to suffer from NSI, which can be explained by the
fact that nurses are responsible for a lot of highrisk activities, for example, administering medication,
suturing, withdrawal of blood, and inserting intravenous

lines [5]. The heavy workloads, frequent shifts,
inadequate nurse-to-patient ratio, and excessive
fatigue are among the factors contributing to an
increased risk for NSIs among nurses, especially in
developing countries [6–8].
Three intervention strategies are used in occupational
health for preventing sharp injuries and splash exposures among HCWs: elimination or management of
the workplace hazards, prevention of infectious disease
and associated disabilities, and changes in HCWs
knowledge, skills, and behavior [9]. There are multiple
factors for sharp injuries that could be modified by
educational interventions [10]. Such factors include
decreased professional experience, suboptimal use of
personal protective equipment (PPE), a lack of
education and training on infection control and the
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principles of occupational health, subjective risk perception, and improper sharps management [11,12].
Educational interventions consist of group-based
instruction or other information delivery types, whereas
active educational interventions that promote interactivity
have a great chance of altering the behavior of healthcare
providers and sustaining such changes [13]. The
intervention could be delivered by the hospital infection control committee, an occupational safety and
health department, or other educational personnel [10].
The objectives of the study were to determine the
incidence of NSIs during the last 12 months
retrospectively, and to assess the knowledge and
evaluate the effect of health education on raising
knowledge and awareness and decreasing the incidence
of NSIs among nurses.
Patients and methods
Study design and setting

This intervention study was carried out during the period
from February 2015 to May 2016 at a military hospital in
Saudi Arabia.
Study population and sampling

The study was conducted among all nurses of both
sexes (191) working for at least 1 year at the military
hospital. The number decreased to 178 in the postintervention phase.
Data collection and tools

(1) Phase I (pre-intervention phase): for data collection
for the pre-intervention phase, hospital records were
accessed and nurses were interviewed by an infection
control nurse by using a questionnaire adapted from
Salehi [14] and Chan et al. [15]; it consisted of the
following:
(a) Part 1: sociodemographic and work characteristic
as regards age, sex, educational level, working
hours, past experience, previous training, and
working department.
(b) Part 2: incident of NSIs during the last 12
months and previous training program.
(c) Part 3: assessment of the nurses’ knowledge,
which included the following:
(i) Knowledge about universal precautions of
NSIs: the body fluids for which the
universal precaution applied, needles
recapping, sharps and needles removing,
blood or body fluids (BBFs) spills cleaning,
use of PPE (gowns, goggles, masks, and
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gloves), hand-washing after exposure to
BBF, and hand-washing after any patent care.
(ii) Knowledge about proper sharp, BBF
waste disposal: BBFs bags felling, sharps
and BBFs waste collection, prevention of
leak from BBF waste container during
collection, smashing of sharps before
burning, sterilization of sharps and BBF
wastes before burning, sharps container
disposal, and when to close BBF waste
bags and sharp container.
(iii) Knowledge about the availability of
preventive measures and universal precaution: enough hand-washing facilities,
free HBV vaccination, color-specific sharp
waste container, colored biological waste
bags, and suitable way for container
evacuation,
(iv) Knowledge about the surveillance system
for exposure and follow-up management:
post-exposure wand management, postexposure investigation for the exposed
and source patient, and post-exposure
prophylaxis for HIV and HBV.
(v) Knowledge about reporting the system of
NSIs: availability of incident reporting
form, time for reporting, and whom you
should report.
(vi) Obtaining training program for the
management of exposure to NSIs, either
inside or outside the hospital.
(vii) Knowledge scores were computed for
each participant. Adequate knowledge
was defined as correctly answering more
than 60% of the items.
(2) Phase II (intervention phase): intervention depended
on two strategies.
(a) First: health education and training programs
were provided to all hospital nurses, focused on
raising the nurses’ skills, knowledge, and
behavior. The selected channels for health
education program were carried out through
lecture presentations, leaflets, and distribution
of copies of hospital policy and procedures for
NSIs management.
(b) Second: orientation of the nurses about
the workplace availability of preventive
measures, which included PPE, washing
facilities, disinfectants, waste bags, and sharp
containers.
(3) Phase III (post-intervention): outcomes of the
benefits of health education and training
program were evaluated after a period of 1 year
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by using the same questionnaire and hospital
records.
Data management and analysis

For data entry and statistical analysis, the statistical
package for the social sciences (SPSS; IBM SPSS
statistics 21), version 21 for Windows, was used.
Frequency distribution tables, mean, and SD were
used for descriptive purposes. The χ 2-test was used
for testing the significance of difference betweem
qualitative variables. The level of significance was
considered at a P-value of less than 0.05.
Ethical issues

Proposal acceptance was obtained from the hospital
research unit of family and community administration.
Moreover, an informed verbal consent was obtained
from all participants after explaining the purposes of
the study, and the confidentiality of the information
was assured.
Results
The data represented in Table 1 explain the
sociodemographic and work characteristics of the
studied nurses, which revealed that majority of the
nurses were females (80.1%) and non-Saudi
(71.73%) and that most of them worked in shifts
(75.4%). According to the experience, 53.4% had
experience between 5 to 10 years, whereas 17.28 and
29.32% had an experience of less than 5 years and more
than 10 years, respectively. In addition, most of the
nurses had a bachelor of nursing (85.34%) and only
14.66% had a diploma of nursing, with a mean±SD age
of 31.2±6.29 years.
Table 1 Sociodemographic and work characteristics of the
studied nurses
Variables

Frequency [n (%)]

Sex
Male

38 (19.9)

Female

153 (80.1)

Nationality
Saudi
Non-Saudi
Type of work

54 (28.27)
137 (71.73)

Nonshift work

47 (24.6)

Shift work

144 (75.4)

Experience
<5

33 (17.28)

5

102 (53.4)

>10

56 (29.32)

Education
Bachelor of nursing

163 (85.34)

Diploma of nursing

28 (14.66)

Age (mean±SD)

31.2±6.29

Table 2 shows the incidence of NSI during the last year
among the studied nurses, which revealed that the
overall incidence was 9.42%. The incidence was high
among nurses of the emergency department, medicalsurgical ward, laboratory department, and dental
department (15.62, 13.79, 12.5, and 10.52%, respectively). There was no statistically significant
difference of the incidence of NSIs regarding sex,
nationality, and education. As regards experience,
nurses with an experience of less than 10 years were
prone to NSIs.
Table 3 illustrates that the knowledge about universal
precaution was 92.67% and knowledge about proper
sharp, BBF waste disposal and that about the
availability of preventive measures were more than
60%. Whereas knowledge about the surveillance system
for exposure and follow-up management and knowledge
about the reporting system of NSIs were less than 25%
with a total knowledge score of 54.45%. Regarding
training program for the management of exposure to
NSIs, only 8.9% had undergone a training program.
Table 4 showed that the incidence of NSIs among the
studied nurses decreased from 9.42 to 3.93. Whereas the
total knowledge score increased from 54.45 to 91.57%.
After intervention, all incidents were reported and had
proper management after exposure, whereas before
intervention, 66.67% reported the incident and
55.56% had proper management after exposure.

Discussion
Among all healthcare personnel providing patients
care inside healthcare facilities, nurses are the most
susceptible group to suffer from NSIs [16]. According
to our study the incidence of NSIs during the last year
among the studied nurses was 9.42%. It is higher than
that reported by Yoshikawa et al. [17], which was 6.2%
(5.7–6.7). But this is much lower than that reported in a
Jordanian study, which reported 92% of nurses in Jordan
have had at least one NSI in a period of 12 months [18].
Cho et al. [19] reported that 70.4% of the nurses in South
Korea experienced at least one NSI during the last year,
and another study in Turkey reported an incidence rate of
30% [20].
The incidence was high among the emergency department, medical-surgical ward, laboratory department,
and dental department (15.62, 13.79, 12.5, and
10.52%, respectively). But this is lower than that
reported by Abu-Gad and Al-Turki [21], who
found that the patients’ wards had the major
incidents (48.5%), followed by ICUs and dialysis
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Table 2 Incidence of needle stick and sharp injuries during the last year among the studied nurses
Total (N=191)

Exposed patients [n (%)]

χ2

P

Overall incidence

191

18 (9.42)

–

–

Incidence according to departments
Out-patient clinics

5.08

0.64

0.10

0.7

7.59

0.02

0.2

0.62

1.32

0.25

0.96

0.32

Variables

41

2 (4.87)

Emergency department

32

5 (15.62)

ICU

21

2 (9.52)

Medical-surgical ward

29

4 (13.79)

Obstetrics and gynaecology department

23

2 (8.69)

Paediatric department

18

0 (0)

Laboratory department

8

1 (12.5)

19

2 (10.52)

Nonshift work

47

5 (10.63)

Shift work

144

13 (9.03)

Dental department
Incidence according to shift work

Incidence and experience of work
<5 years

33

2 (6.06)

5

102

15 (14.7)

>10

56

1 (1.78)

Education
Bachelor of nursing

163

16 (9.81)

Diploma of nursing

28

2 (7.14)

Nationality
Saudi

54

3 (5.55)

Non-Saudi

137

15 (10.95)

Sex
Male

38

2 (5.26)

Female

153

16 (10.45)

Table 3 Frequency distribution of the knowledge among the
studied nurses
Variables

Frequency [n (%)]

Knowledge about universal precaution
Adequate
Inadequate

177 (92.67)
14 (7.33)

Knowledge about proper sharp, blood and body fluid waste
disposal
Adequate
Inadequate

132 (69.1)
59 (30.9)

Knowledge about the availability of preventive measures and
universal precaution
Adequate

128 (67.02)

Inadequate

63 (32.98)

Knowledge about reporting system of needle stick and sharp
injuries
Adequate

45 (23.56)

Inadequate

146 (76.44)

Knowledge about the surveillance system for exposure and
follow-up management
Adequate
Inadequate

43 (22.5)
148 (77.5)

Total score of knowledge
Adequate

104 (54.45)

Inadequate

87 (45.55)

Training program for management of exposure to needle stick
and sharp injuries
In the hospital
In another hospital
No training

units (17.7%), theaters (15.6%), and accidents and
emergency departments (13.8%).

0 (0)
17 (8.9)
174 (91.1)

There was no statistically significant difference
between the incidence of NSIs regarding nationality
and sex, which was in contrast to Bijani [22], who
found male sex to be more prone to NSI.
Our study revealed that nurses with an experience of less
than 10 years were prone to NSIs. This was in line with
Smith et al. [23] who reported that nurses 25 years of age
or less had 2.2 times the risk for NSIs compared with
nurses over 25 years old. Moreover, Bijani [22] found
that younger age had significant statistical correlation
with a high incidence of NSIs. This might be because
middle-aged workers at health institutions deal less
frequently with patients or other tasks that are
associated with a high risk for NSI, and are focused
on more administrative tasks [17]. Therefore, young
HCWs have a priority when providing educational
training program concerning NSI prevention.
Our study revealed that 66.67% of the nurses before the
intervention reported the incident of NSI to the
infection control department. This is consistent with
Mehrdad et al. [24], who found that half of the nurses
reported a NSI after exposure. But this is much higher
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Table 4 Frequency distribution of the effects of the intervention among the studied nurses
Before the intervention [n/N (%)]

After the intervention [n/N (%)]

χ2

P

18/191 (9.42)

7/178 (3.93)

4.399

<0.05

104/191 (54.45)

163/178 (91.57)

63.48

<0.0001

87/191 (45.55)

15/178 (8.43)

Yes

12/18 (66.67)

7/7 (100)

3.07

0.07

No

6/18 (33.33)

0 (0)

Yes

10/18 (55.56)

7/7 (100)

4.57

<0.05

No

8/18 (44.44)

0 (0)

Variables
Incidence of needle stick and sharp injury
Total score of knowledge
Adequate
Inadequate
Reporting of the incident

Proper management after the incident

than that reported by Jacob et al. [25], who reported that
only 18% of exposed nurses filled in an incident reporting
form. Many studies found ∼6–95% of all the NSI fail to
be reported by the HCWs [26]. The frequency of NSI is
significantly higher than what is currently reported and
therefore a low prevalence or incidence of NSI should not
be interpreted as a nonexisting problem [27]. Inadequate
communication and lack of experience were found to be
among the major barriers for NSI reporting.
Standard precautions should be followed at all times by
healthcare personnel, as we can never be sure of a
patient’s infection status; all patients must be treated
as if they are infected. All exposures to blood or other
body fluids carry the risk of infection. It is vital to
protect both healthcare personnel and the patient [28].
Our study revealed that knowledge of the studied nurses
about universal precaution was 92.67% and knowledge
about proper sharp, BBF waste disposal and knowledge
about the availability of preventive measures was more
than 60%. This was much higher than that reported by
Ofili et al. [29]; in their study the nurses had a poor
knowledge (34.2%) about standard precautions.
Whereas knowledge about the surveillance system for
exposure and follow-up management and knowledge
about the reporting system of NSI were less than 25%,
with a total knowledge score of 54.45%. Regarding
training program for the management of exposure to
NSIs, only 8.9% underwent a training program; this
explains the poor knowledge of the studied nurses about
proper management of the incident of NSI.
In our study the incidence of NSIs among the studied
nurses decreased from 9.42 to 3.93 after the intervention.
A previous study revealed that ∼80% of NSI could be
prevented through the use of appropriate precautionary
measures [30].
On the other hand, the total knowledge score increased
from 54.45 to 91.57%. This was in agreement with

Shrestha [31], who found that there was a significant
difference in the pre-intervention and post-intervention
test mean knowledge. The total mean scores of
knowledge of standard precautions as a whole were
31.86 and 68.61 in the pre-intervention and postintervention tests, respectively.
After intervention all incidents were reported and had
proper management after exposure, whereas before
intervention, 66.67% reported the incident and
55.56% had proper management after exposure.
Conclusion
Providing health education and training programs to
the nurses about NSIs have a great effect on decreasing
the incidence and raising the knowledge and awareness
of nurses toward the reporting and proper management
after exposure. Thus, it is recommended that regular
health education sessions for all nurses about the
updates and training programs for new staff should
be a part of the orientation before assigning them work.
Financial support and sponsorship

Nil.
Conflicts of interest

There are no conflicts of interest.
References
1 NIOSH. Preventing needle stick injuries in health care settings. Washington
DC: National Institute for Occupational Safety and Health; 1999. pp.
2000–2108.
2 Pruss-Ustun A, Rapiti E, Hutin Y. Estimation of the global burden of disease
attributable to contaminated sharps injuries among health-care workers.
Am J Ind Med 2005; 48:482–490
3 Lavoie MC, Verbeek JH, Pahwa M. Devices for preventing percutaneous
exposure injuries caused by needles in healthcare personnel. Cochrane
Database Syst Rev 2014; CD009740.
4 Sohn JW, Kim BG, Kim SH, Han C. Mental health of healthcare workers
who experience needlestick and sharps injuries. J Occup Health 2006;
48:474–479.
5 Memish ZA, Assiri AM, Eldalatony MM, Hathout HM, Alzoman H, Undaya
M. Risk analysis of needle stick and sharp object injuries among health care
workers in a tertiary care hospital (Saudi Arabia). J Epidemiol Glob Health
2013; 3:123–129.

[Downloaded free from http://www.new.asmr.eg.net on Sunday, January 27, 2019, IP: 93.36.179.27]
Risk management approach of NSIs Al Jarallah and Ahmed

6 Prakash K, Patel K Epidemiology of needle-stick injuries in Mangalore.
J Evol Med Dent Sci. 2012; 1:128.
7 Wilburn SQ. Needlestick and sharps injury prevention. Online J Issues Nurs
2004; 9:5.
8 Ilhan MN, Durukan E, Aras E, Türkçüoglu S. Long working hours increase
the risk of sharp and needlestick injury in nurses: the need for new policy
implication. J Adv Nurs 2006; 56:563–568.

55

19 Cho E, Lee H, Choi M, Park SH, Yoo IY, Aiken LH. Factors associated with
needlestick and sharp injuries among hospital nurses: a cross-sectional
questionnaire survey. Int J Nurs Stud 2013; 50:1025–1032.
20 Irmak Z. Needlestick and sharps injury among nurses at a state hospital in
Turkey. Aust J Adv Nurs 2012; 30:48.
21 Abu-Gad HA, Al-Turki KA Some epidemiological aspects of needle stick
injuries among the hospital health care workers: Eastern Province, Saudi
Arabia. Eur J Epidemiol 2001; 17:401–407.

9 Verbeek J, Husman K, van Dijk F, Jauhiainen M, Pasternack I, Vainio H.
Building an evidence base for occupational health interventions. Scand
J Work Environ Health 2004; 30:164–168.

22 Bijani B. Epidemiology and risk factors of needle stick injuries. J Shahid
Beheshti Sch Nurs Midwifery 2013; 22.

10 Cheetham S, Thompson SC, Liira J, Afilaka OA, Liira H. Education and
training for preventing sharps injuries and splash exposures in healthcare
workers. The Cochrane Library; 2016.

23 Smith DR, Mihashi M, Adachi Y, Nakashima Y, Ishitake T. Epidemiology of
needlestick and sharps injuries among nurses in a Japanese teaching
hospital. J Hosp Infect 2006; 64:44–49.

11 Smith DR, Choe MA, Jeong JS, Jeon MY, Chae YR, An GJ. Epidemiology
of needlestick and sharps injuries among professional Korean nurses.
J Prof Nurs 2006; 22:359–366.

24 Mehrdad R, Atkins EH, Sharifian SA, Pouryaghoub G. Psychosocial factors
at work and blood-borne exposure among nurses. Int J Occup Environ Med
2014; 5:32–39

12 Wallis GC, Kim WY, Chaudhary BR, Henderson JJ. Perceptions of
orthopaedic surgeons regarding hepatitis C viral transmission: a
questionnaire survey. Ann R Coll Surg Engl 2007; 89:276–280.

25 Jacob A, Newson-Smith M, Murphy E, Steiner M, Dick F. Sharps injuries
among health care workers in the United Arab Emirates. Occup Med (Lond)
2010; 60:395–397.

13 National Health and Medical Research Council. Australian Guidelines for
the Prevention and Control of Infection in Healthcare. Australian
Government, Australian Commission on Safety & Quality in Healthcare,
2010. Available at: http://www.nhmrc.gov.au.

26 Waqar SH, Ul Siraj M, Razzaq Z, Malik ZI, Zahid MA. Knowledge, attitude
and practices about needle stick injuries in healthcare workers. Pak J Med
Res 2011; 50:111.

14 Salehi GP. Occupational injury history and universal precautions
awareness: a survey in Kabul Hospital staff. BMC Infect Dis 2010; 10:19.

27 Ashat M, Bhatia V, Puri S, Thakare M, Koushal V. Needle stick injury and
HIV risk among health care workers in North India. Indian J Med Sci 2011;
65:371.

15 Chan R, Molassiotis A, Chan E, Chan V, Ho B, Lai CY, et al. Nurses’
knowledge of and compliance with universal precautions in an acute care
hospital. Int J Nurs Stud 2002; 39:157–163.

28 Jacobsong A. Policy for staff on the use of standard precaution procedures,
Standard precaution understood and practical, 4th ed. USA: NHS
Company; 2009. 1–8.

16 Trivedi A, Kasar PK, Tiwari R, Verma P, Sharma A. An educational
interventional programme for prevention and management of needle
stick injuries among nursing students at a tertiary care hospital,
Jabalpur, Madhya Pradesh. Natl J Community Med 2013; 4:132–136.

29 Ofili AN, Asuzu MC, Okojie OH. Knowledge and practice of universal
precautions among nurses in central hospital, Benin-City, Edo State,
Nigeria. Niger Postgrad Med J 2003; 10:26–31.

17 Yoshikawa T, Wada K, Lee JJ, Mitsuda T, Kidouchi K, Kurosu H, Moriya K.
Incidence rate of needle stick and sharps injuries in 67 Japanese hospitals:
a national surveillance study. PLoS One 2013; 8:e77524.
18 Hassan ZM, Wahsheh MA. Occupational exposure to sharp injuries among
Jordanian health care workers. Infect Dis Clin Prac 2009; 17:169–174.

30 Zaidi MA, Beshyah SA, Griffiths RF. Needle stick injuries: an overview of
the size of the problem, prevention & management. Ibnosina J Med Biomed
Sci 2009; 2:53–61.
31 Shrestha I. Impact of educational intervention on knowledge and practice of
universal precautions among nurses. J Patan Acad Health Sci 2015;
1:57–60.

