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Abstract
Needle Stick Injury (NSI) is one of the spread abroad and
dangerous risks in nurse job that HIV, HCV and HBV are the
most common infection which were transferred by blood. The aim
of this study was evaluation of the education effect basis of the
health belief model of knowledge and behavioral prevention of
NSI. This study was a quasi-experimental that 165 nurses were
selected incidentally from the hospitals they has been organized
into experimental and control group. Data were collected with
health belief model questionnaire and checklist before and
after intervention and also for control group executive working
environment was used according to universal precautions. Results
showed that the mean score of knowledge and components of
health belief model increased in the control group meaningfully
and perceived barrier didn’t decrease meaningfully. Behaviors'
scores increased and NSI decreased. Education program based on
health belief model increased knowledge and most of health belief
model constructs score and also improving prevention behavior
and lead to decrease NSI.
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Introduction
Occupational exposure is one of the most potential
career risks personal healthcare worker (HCW)
and the most common and dangerous occupational
exposure is caused by Needle Stick Injury (NSI)/
Sharps Injury (SI) [1,2]. Needle Stick/sharp
objects injuries are the most important cause of
deadly blood infections in healthcare workers [3-7]
because they can transmit more than 20 pathogens
to human, among which Human immunodeficiency
virus (HIV), hepatitis C virus (HCV), and hepatitis
B virus (HBV) are more likely to transmit [8-10].
The world health organization has announced in
2005 that out of 35 million healthcare workers

around the world, 3 million are exposed to blood
pathogens every year through these injuries
among whom there are 2 million, 0.9 million,
and 0.17 million people exposed to HBV, HCV,
and HIV, respectively. These injuries cause
15,000 cases of HCV, 70000 cases of HBV, and
500 cases of HIV [11,12] such that hepatitis B, C,
and HIV are accounted for 37%, 39%, and 4.4%
of these infections, respectively [11]. The risk of
transmission of three viral diseases, HBV, HCV,
and HIV, after once needlestick/sharp injury,
is 6-30%, 1.8%, and 0.3%, respectively [13].
Studies all over the world showed that nurses
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are at the highest risk among healthcare workers.
[5,14-18]. Unfortunately, nurses have a low
level of knowledge about the injuries caused by
needlestick/sharp objects. The research performed
in Pakistan by Naveed Zjunj et al. indicated the low
level of knowledge in healthcare workers about
the transmission of these diseases by needlestick/
sharp objects [19]. It has been estimated that
annually 600000-800000 injuries occur due to
needle stick sinking in healthcare workers where
almost 70% are not reported [19-21]. Tabak et
al. have shown that there is a direct relationship
between perceived severity of diseases caused by
needlestick/sharp objects injuries and trusting the
effectiveness of the report and the motivation to
stay in good health, in one hand, and reporting the
injuries caused by needlestick/ sharp objects, on
the other hand [22].
Yang et al. reported a 50.1% injury risk by sharp
objects accounting for 8 times per person in a
year. This figure is 7.3 in nurses who had been
trained and 11.7 in nurses with less training
[23]. In the performed studies, education could
affect the knowledge and behaviors of people
and reduced the injuries of needle-stick/ sharp
objects [23-27].
The health belief model is one of the health
education models that examine effective factors
in health behaviors, particularly preventive
behaviors in people. In this model, it is believed
that people adopt preventive behaviors against
diseases only if they perceive they are at risk
of the disease and believe in the usefulness of
the preventive behaviors. On the other hand,
perceived barriers to doing such behavior should
be decreased [28].
According to the importance of informing
nurses about the preventive behaviors against
injuries caused by needle-stick/ sharp objects
and the fact that the health belief model can
be effective in explaining the preventive
behavior against injuries caused by needlestick/ sharp objects and since these injuries are
accompanied with irrecoverable complications,
therefore conducting studies on this issue has
great importance. The nurses are considered
as a high-risk group due to direct contact with
blood and secretions; so far, there has been no

research on the effect of education based on
the health belief model on the behaviors and
knowledge of this group in order to prevent
injuries caused by needle-stick/ sharp objects
in the Iran, particularly in Arak city. The aim
of this research was to investigate the effect of
education on the preventive behaviors against
injuries caused by needle-stick and transmitted
diseases based on health belief model among
nursing staff in Arak university of medical
sciences 2013.
Method
In this quasi-experimental study a group of 82
participants (male: 12, female: 70) was selected
randomly among nurses in Arak hospitals. At
the same time, 84 nurses (male: 14, female:
70) were randomly selected from the same
centers as the control group. In the case group,
a training program was held for three hours
with the attendance of professors and hospital
supervisors. 83 participants participated in
this program including nurses, midwives, and
doctors. In designing the educational content
based on the guideline of American Center for
Disease Control and Prevention and universal
precaution [29,30], the components of the
health belief model including perceived threat,
perceived sensitivity, perceived severity,
perceived benefits, and perceived barriers,
as well as self-efficacy and cues to action,
were considered. In order to provide a better
presentation, educational pamphlets were given
to nurses. In order to sensitize participants at
the beginning of the presentation, some real
cases of nurses infected by HCV and HBV,
and HIV due to occupational exposure were
presented and discussed. Then, the audience
was provided with several facts and agreements
in Iran, the province of Markazi, and the Arak
city. Next, the preventing principles of needle
stick and of infections caused by needle stick
and vaccination effect were explained [30].
Three months after the end of the workshop, the
effectiveness of the intervention was studied
by a questionnaire which was designed by
experts to examine nurses' knowledge, attitude,
and behaviors in the case and control groups.
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The behavior of both control and intervention
groups in this questionnaire was evaluated by
the WHO standard checklist. Finally, the data
collected from 82 nurses in the experimental
group and 84 nurses in the control group
were analyzed by SPSS-16. The one-sample
kolmogorov-smirnov test, independent t-test and
paired sample t-test were also used significant
level (<0.05). This study was approved by the
ethics Committee of Arak university of medical
sciences (Code 90-122-7). Informed consent
was obtained before performing the study and
the participants were allowed to leave the study
freely. The data gathering tool was designed
based on the components of health belief model
and educational objectives. In this questionnaire,
52 questions were designed to assess the levels
of knowledge, perceived benefits and barriers,
sensitivity, severity, and self-efficacy. Its
content and construct validity were confirmed
by referring to the opinion of professors,
consultants, relevant experts, and infectious
diseases specialists. Furthermore, its validity
and reliability were determined by Cronbach's

alpha after implementing on a limited number
of available nurses. 82 nurses who participated
in the workshop responded to the questions
before and after the meeting. In addition, some
behavioral variables such as participation in
similar workshops, vaccination, collaboration
with infection control nurses, and a history of
injuries caused by needle stick were asked.
Results
There was no significant difference between
the two groups in terms of career, educational
centers, marital status, gender, history of
participation in the workshop, age, and service
record (p>0.05).
The primary analysis showed that there was
no significant difference between the case and
control groups in terms of the structures of
health belief model and preventive behaviors
against needle stick injuries before training
(p>0.05).
The changes in the control group are presented
in Table 1 before and after performing the
educational intervention.

Table 1 The mean score of knowledge and attitude of the control group before
intervention and 3 months later
N

Mean

Standard
deviation

Before performing the program

83

5.90

1.52

3 months later

83

6.14

1.37

Perceived
benefits

Before performing the program

83

14.48

3.30

3 months later

83

14.93

3.36

Perceived
barriers

Before performing the program

83

34

5.89

3 months later

83

33.75

5.56

Perceived
sensitivity

Before performing the program

83

14.20

2.16

3 months later

83

14.40

1.91

Perceived
severity

Before performing the program

83

8.03

1.76

3 months later

83

8.1

1.78

Before performing the program

82

1.29

1.13

3 months later

82

1.243

1.128

Before performing the program

82

2.048

1.076

3 months later

82

2.036

1.070

Before performing the program

79

12.783

2.681

3 months later

79

13.151

2.567

Knowledge

Self-efficacy
Cues to action
Behavior

Table 2 shows a comparison of the structures
of health belief model in the case group before
and after the educational intervention based
on the given model. There was a significant

p-value
0.13
0.249
0.678
0.416
0.760
0.784
0.943
0.450

difference in all the structures of the health
belief model compared to the pre-training
step, with the exception of perceived
barriers.
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Table 2 Comparison of the mean score of knowledge and attitude in terms of timescales in the
intervention group

Knowledge

Perceived
benefits

Perceived
barriers

Perceived
sensitivity

Perceived
severity

Self-efficacy

Cues to
action

N

Mean

Standard
deviation

Pretest

83

6.277

1.318

Posttest

83

8.421

0.682

Posttest; 3 months later

83

8.313

1.360

Pretest

83

14.614

3.157

Posttest

83

17.819

1.788

Posttest; 3 months later

83

18.433

1.970

Pretest

83

33.915

6.589

Posttest

83

32.469

2.927

Posttest; 3 months later

83

32.602

2.836

Pretest

83

14.494

2.339

Posttest

83

15.988

2.222

Posttest; 3 months later

83

18.578

1.397

Pretest

83

8.024

1.731

Posttest

83

8.915

1.507

Posttest; 3 months later

83

10.228

0.954

Pretest

83

1.241

1.132

Posttest

83

2.036

1.162

Posttest 3 months later

83

2.481

721.

Pretest

83

1.988

1.087

Posttest

83

2.469

.860

Posttest 3 months later

83

2.662

0.590

p-value

0.001

0.001

0.076

0.001

0.001

0.001

0.001

intervention and 3 months later in the paired
groups by t-test. The statistical results are
presented in Table 3.

Considering changes in behavior and
performance were of the goals of this research,
only behavior changes were analyzed before

Table 3 Comparison of the mean score before intervention and 3 months later
N

Mean

Standard
deviation

Pretest behavior

80

12.600

2.670

Behavior 3 months later

80

14.625

2.567

Finally, in order to determine the effect of an
educational intervention based on the health
belief model in its different areas, the mean
score obtained in the control group 3 months

p-value
0.001

later and that of the intervention group 3
months later were compared using t-test of
independent groups. The results are shown in
Table 4.

Table 4 Comparison of the mean score of behavior in the control and intervention groups 3 months after the
intervention
Behavior of the intervention group 3 months later

Discussion
This study examined the effect of education
based on health belief model on nurses' attitude
and behaviors in preventing needle-stick

N

Mean

Standard deviation

P value

83

14.71

2.57

0.0001

and sharp objects injuries and transmitted
diseases. This study was a quasi-experimental
consisting of experimental group (82 nurses)
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and control group (84 nurses) who were
matched according to age, gender, occupation,
hospital, and place of work, marital status,
and similar workshop background. Also, the
variables of knowledge and perceived benefits,
perceived barriers, perceived sensitivity,
perceived severity, perceived self-efficacy, and
cues to action as well as the performance of
nurses were investigated based on health belief
model in this group in various time intervals.
The first part of the research studied the
extent of knowledge. There was no significant
difference between the intervention group and
control group before the intervention in terms of
nurses knowledge (p>0.05). In addition, there
was a meaningful increase between pretest to
posttest in the intervention group (p<0.001).
The increase was still meaningful after 3
months in spite of a slight decrease (p<0.0001).
There was also a significant difference between
the intervention group and control group after
3 months (p<0.0001). The posttest extent
of knowledge decreased 3 months after the
intervention, which represents the necessity of
the training iteration. The primary knowledge
of nurses in the intervention and control groups
was consistent with the knowledge level of
healthcare staff in Kabiri's research in Iran
as well as in Johnjuo's research, which has
reported the results based on the health belief
model [31]. However, this value may increase
due to country progress and application of
universal precaution (19.31) so that the nurses’
knowledge level has been reported extremely
high in the research performed in Jamaica by
Vaz [24].
In a study conducted by Harshal in India on
108 nursing students, the knowledge level
significantly increased after conducting a training
course in three areas, general information about
HIV, preventing injuries caused by needle stick,
and prevention of AIDS [25].
In similar studies in China by Wany et al.,
the universal precaution training course could
increase the nurses' knowledge even after 4
months meaningfully (p<0.0001).
In addition, in an individual study in China
by Huang, the increase in knowledge due to a

training course was confirmed [26]; therefore,
all of these studies are consistent with the
present study. The mean score of the perceived
benefits in the posttest had a significant
increase in the intervention group compared to
the pretest score, which indicated the increased
perceived benefits even after the intervention.
In addition, there was a significant difference
between the control and intervention groups in
the posttest 3 months later.
In Efstathiou research and Rahmati research,
they mainly focused on increasing the
perceived benefits after the intervention, which
is consistent with the present research [32,33].
In the perceived barriers domain, there was no
significant difference between the mean scores
of the intervention and control groups. The
mean score of perceived barriers decreased in
the posttest compared to pretest, although it
was not significant and it increased in 3-months
posttest. However, its score was still fewer than
the posttest score and there was no significant
difference between the intervention and control
groups in 3-months posttest.
In a research performed by Efstathiou, training
could be effective in the level of people’s
perceived barriers that remained constant
after 2 months where the lack of time and
time-consuming cautions were considered as
some of these barriers.
In addition, in research of Efstathiou et al, it
was shown that implementing the continuous
training programs and repeated reminding of
standard precautions have a better effect [32].
There was no significant difference in
perceived sensitivity before training between
the intervention and control groups; however,
there was a significant increase in the mean
score in the posttest. In addition, there was
a significant difference in the mean score of
perceived sensitivity between the intervention
and control groups 2 months later.
According to the findings of this study
regarding the perceived severity level, there
was no significant difference in the mean score
between the intervention and control groups
and the mean score of perceived severity
had a significant increase in the intervention
33
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group after the test where this increase
remained at the posttest 3 months later and
there was a statistically significant difference
between the control and intervention groups
after 3 months. One of the reasons for using
the health belief model for needlestick injuries
and the transmitted diseases was to prevent
deadly consequences that could be useful in
adopting preventive behaviors. In Efstathiou
study, nurses' perceived severity increased
after intervention [32]. In the Shigemi's study,
perceived severity had the highest effect on
adopting preventive behaviors [34]. Based on
the health belief model, high level of perceived
sensitivity is necessary to promote the
motivation of individuals in adopting preventive
health behaviors that must be focused on the
training program. In Efstathiou's study about
perceived sensitivity, there was no significant
difference between intervention and control
groups in terms of self-efficacy before training;
the mean score had a significant increase in the
posttest compared to pretest where the increase
could be seen in the posttest 3 months later.
In addition, there was a significant difference
in the mean score of self-efficacy between the
intervention and control groups in the posttest
3 months later.
In Efstathiou study on nurses, it was shown that
in spite of less initial self-efficacy, it increased
after intervention [32].
In the domain of cues to action, which is the
last part of the health belief model, there was no
significant difference between the intervention
and control groups before the intervention.
The mean score of the posttest increased in the
intervention group. This increase was observed
in the score of posttest 3 months later. In addition,
there was a significant difference in the mean
score of cues to action in the intervention group
in the posttest 3 months later.
The Efstathiou's study showed that the level of
preventive cues to action increased in nurses [32].
In studying the effect of workshop training on
the behavior based on the health belief model,
the research findings showed that there was
no significant difference in the behavior score
between the intervention and control groups before

intervention and the mean score increased in
the posttest 3 months later compared to pretest,
which demonstrates the effect of training on
behavior based on the health belief model. In
addition, there was a significant difference
between the control and intervention groups in
the posttest 3 months later.
In the studies performed by Huang, there was
a significant increase in the nurses’ behavior
score 4 months after the intervention;
however, no change was made in using the
gloves [26].
In the Wang's study, the behaviors of
nursing students improved by the performed
intervention [24]. Furthermore, in the Yang
study in Taiwan, training not only led to
increased reporting but also decreased the
extent of needle stick injuries [23].
The reporting percentage varied from 20.7%
to 71.4% where this increase was considerable
due to promoting attitude based on the health
belief model; thus, this finding is consistent
with the Yang’s finding [23].
Due to the limited presence of the intervention
group in the training program, the duration of
intervention was short.
It is suggested that use of virtual teaching
methods and comparison with face-to-face
approach
Conclusion
In the present study, after the educational
intervention based on the health belief model,
the results indicated that the workshop training
had a positive effect on the knowledge,
perceived sensitivity, severity, benefits, cues
to action, and preventive behaviors regarding
needle stick and sharp objects injuries and
diseased disease transmitted by the injuries.
Therefore, it is recommended to apply this
model in healthcare centers, hospitals, and
clinics of the Arak city.
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