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  ABSTRACT
Introduction: Percutaneous injuries are one of the important health problems of 

health care workers, because such injuries are the main risk factors in transmission 
of blood-borne diseases. Needlestick injury (NSI) is the entrance of a bloody con-
taminated sharp instrument (needles, surgical blade, ....)  into the body during or after 
treatment procedures of a patient. The aim of this study was to evaluate frequency, 
knowledge and practice about needle stick injuries among Iranian dentists attending 
retraining programs of Iranian general dentists community in 1394.

Materials and Methods: In this cross-sectional study, self-administered ques-
tionnaires were distributed among 150 dentists. Data were analyzed by Spearman, 
Mann-whitney U and kruskal wallis.

Results: 84.4 % of dentists had experienced NSI at least once. only 15.4% of den-
tists had never had NSI. Needle was the most common cause of recent needle stick 
injury (20%) among dentists. The mean score of knowledge was 6.35 (45.35% of total 
number) and the mean score of practice was 6.12 (68% of total number). There was no 
correlation between knowledge and practice (P< 0.848). There was significant negative 
correlation between practice and age(p<0.003), and also between practice and years of 
work (p<0.003).

Conclusion: The results show high frequency of NSI among dentists. NSI occurrence 
can be reduced significantly by using standard precautions. Continuous education and 
retraining programs play an important role in updating knowledge of dentists.
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Introduction
The health care workers are estimated to be 

about 35 million people worldwide, accounting 
for 12% of the world’s workforce population. 
This population includes physicians, dentists, 
nurses, paramedics and technicians. Following 
the first report of HIV transmission in this popu-
lation in 1984, concerns raised about the risk of 
needle stick injury (NSI) for healthcare workers 
(HCW).(1)

In general, NSI is defined as insertion of an 
infected instrument (a sharp tool), blade, or 
needle, etc. into the body.(2) Subcutaneous 
exposure to an infected needle and other sharp 
objects is a risk to HCWs, which can be the 
source of diseases and mortality from blood-
borne pathogens.(3) According to World Health 
Organization’s statistics, 39% of cases of hepa-
titis C, 37% of cases of hepatitis B, and 4.4% of 
cases of HIV in HCWs can be attributed to oc-
cupational exposure.(4) The Center for Disease 
Control (CDC) declared the risk of transmission 
of infection through NSI 0.3% for HIV, 3% for 
hepatitis C, and 30% for hepatitis B.(5)

The incidence of these infections, in addition 
to psychologic and physical harms, has eco-
nomic cost, as well. The emotional and psycho-
logical effects of NSI can be severe and last for 
a longtime, even if no serious infection occurs. 
[6] The dental health care workers are consid-
ered a high-risk group, because of continuous 
contact with blood and blood-borne secretions. 
Therefore, their knowledge about standard pre-
cautions is important to prevent transmission of 
these infections.(7)

Dentists may be exposed to these infections 
by direct contact with mucous membranes or 
injuries with sharp objects. The prevalence of 
NSI among dentists is reported 74% in different 
countries (31%).(2, 6, 8, 9)

Adherence to standard precautions can re-
duce the risks of occupational exposure.(10) 
However, there is still risk of transmission of in-
fection through accidental injuries. Because of 
the small working area of dentists in the mouth, 
possible movement of the patient during work, 

and using sharp tools in dental treatments, there 
is a high risk of the accidental exposures in den-
tists.(11)Exposure by sharp instruments and its 
consequences can be largely avoided through 
some simple preventive measures such as vac-
cination. In the United States, implementation 
of the occupational safety principles reduced 
occupational exposure by 88%.(1)

Post-exposure prevention to avoid HIV and 
HCV infections is costly, and requires a robust 
and effective official system. One of the sim-
ple ways for effective prevention of injury by 
sharp devices is to avoid unnecessary injections 
and collect the infected sharp instruments im-
mediately after use in tight containers without 
leakage. To reduce the risk of exposure of 
HCWs, governments should consider effective 
vaccination programs against hepatitis B. In ad-
dition, in cases where funds and facilities may 
be considered for the correct use of needle-free 
instruments, proper implementation of these 
principles can improve general health and safe-
ty of HCWs.(4)
Materials and Methods 

This research is a descriptive cross-sectional 
study. Convenience sampling method was used. 
The study population was a group of public and 
private dentists working in private and public 
sectors.

According to similar studies, the sample 
size was considered at 150. Data was collected 
through a questionnaire, completed by subjects.

Validity and reliability of the questionnaire 
were confirmed in a similar study by Ebrahimi 
et al. in 2013 (Cronbach’s alpha = 0.91).(2)

This questionnaire had 29 questions: 9 ques-
tions about dentists’ performance, 14 questions 
about dentists’ knowledge, 2 questions about 
experiencing occupational incidents, and 4 oth-
er questions about the training and the need for 
retraining.

Data were analyzed using SPSS 19 software 
and descriptive statistics (frequency distribu-
tion, percentage, etc.), Spearman, Kruskal Wal-
lis, and Mann-Whitney tests.



Results
One hundred twenty seven participants in 

the study were in general dentistry and 22 were 
specialists. Eighty-three cases worked in pri-
vate sector, 17 in public sector, and 50 in both 
sectors.

The minimum knowledge score of NSI was 
considered 0 and the maximum score was 14. 
The maximum score of knowledge gained by 
dentists participating in this study was 11 and 
the minimum score was 2 (mean: 6.35).

The minimum score of practice related to 
prevention and considerations following NSI 
were 0 and the maximum score was 9. The max-
imum score was 9 and the minimum score was 
2 (mean score: 6.12).

Eighty-four percent of dentists experienced 
NSI at least once. The number of NSIs during 
the past year is shown in table 1.(table1)

Table 1: The number of NSIs during the past year
Number of NSI Frequency Percentage

0 23 15.6
1 29 19.3
2 36 24
3 15 10
4 10 6.7
5 11 7.3
6 1 0.7 
7 1 0.7
8 1 0.7
10 11 7.3
14 1 0.7
15 1 0.7
20 5 3.7

Unknown
5 3.3

Total
150 100

. Only 15.6% of dentists did not experience or 
did not remember experiencing NSI and 5 did 
not answer this question.

The frequency of exposure to each instrument 
is shown in table 2.(table2) 

Table 2:The frequency of needlestick injuries by different 
instruments

Instrument Frequency Percentage

Needle  30 20
Matrix 9 6

Bur 13 8.66
Wire 2 1.33

Endodontic file 22 14.66
Blade 3 2

Dental explorer 17 11.33
etc 14 9.33

Undefined 1 0.7
Total 111 100

The highest NSI score was reported with nee-
dle (20%) and endodontic file was ranked next 
(14.6%).

To evaluate the normal distribution of vari-
ables, Kolmogorov-Smirnov test was used and 
the results indicated that the distribution of vari-
ables was not normal. P<0.001 was considered 

statistically significant. 
According to the results of Spearman test, 

there was no significant relationship between 
knowledge and performance (p=0.848), be-
tween knowledge and age (p=0.69), and be-
tween knowledge and experience (p=0.996). 

While there was a significant negative re-
lationship between performance and age 
(p=0.003) and people with a higher age had a 
weaker performance. There was also a signifi-
cant negative relationship between performance 
and experience (p=0.003). In other words, 
people with a greater experience had a weaker 
performance. 

According to the results of Kruskal Wallis 
test, performance and knowledge did not have a 
significant effect on the number of needle sticks 
(p>0.001). 

According to the results of Mann-Whitney 
test, there was no difference between the two 
genders (p = 0.849), but the performance score 
was significantly higher in the female group 
than that of men (p=0.001). 

The knowledge score in specialists was 
significantly higher than general dentists (p 
= 0.012). However, there was no significant 
difference between the two groups in terms of 
performance (p=0.068). 
Discussion

NSI is a relatively common injury. The first 
case of NSI was reported in 1830. Reports in-
dicate a worldwide increase in the incidence of 
NSIs between 1990 and 1999.(6) Since many 
HCWs do not report NSIs the precise incidence 
of NSI is unclear.(12)

According to the results of the current study, 
139 participants stated that there was no Infec-
tion Control Committee at their workplace to 
report NSI cases. Since most dentists work in 
the private sector, it is evident that their work-
place lacks such a center. But according to these 
results, out of a total of 67 people working in 
public sector or private/public sectors at the 
same time, there were only 11 Infection Control 
Committees at work. This suggests that the inci-
dence of NSIs cannot be recorded, even in some 
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public centers. 
According to the current study, 84.4% of 

dentists experienced NSIs at least once in the 
previous year; this value varied from one study 
to another: in Brazil 31%, in Canada 67%, in 
Jordan 66.5%, in Egypt 67.9%, in Shiraz-Iran 
73% and in Isfahan-Iran 74%.(7, 10, 13, 14)

The difference in this rate is probably due 
to the difference in NSI’s definition. In many 
studies, only injuries due to sharp needle is con-
sidered as NSI, while studies reporting a higher 
incidence, including the present study, has de-
fined it as injury by any sharp means, including 
matrix, bur, file, etc. thus the reported frequency 
was higher than similar studies. 

In our study, the highest number of NSIs was 
reported by injection needle (20%) and then 
endodontic files (14.66%) and dental explor-
er (11.23%). Needle was the most commonly 
reported NSI factor in most studies (14.4% in 
Leggat’s study and 40% in Rais’ study).(3, 15) 
In Ebrahimi’s study, bur (33.9%) and needle 
(19.6%) were the first and the second most com-
mon NSI factors.(2)

Considering that needle is one of the most 
important factors of exposure in dentistry, ac-
cidental NSIs can be prevented by observing 
some points, such as avoiding recapping and 
cutting it by automatic cutter, or by one handed 
recapping, placing injection syringes with nee-
dle out of tray and out of access, and wearing 
two gloves. 

The mean knowledge score obtained in our 
study was 6.35 (45.35% of the total score) 
and the mean performance score was 6.12 
(68% of the total score). Sufficient knowledge 
about NSIs and knowledge of its risks are not 
a guarantee to fully implement NSI prevention 
guidelines. In particular, the results showed that 
knowledge did not have a significant effect on 
the number of NSI (P = 0.924); in other words, 
further knowledge did not reduce the incidence 
of NSI.

According to the results, there was no signif-
icant relationship between knowledge and age 
(P=0.69) and between knowledge and experi-

ence (p=0.996). Increasing age and working ex-
perience did not result in a decrease or increase 
in the knowledge level of dentists. 

There was a significant negative relationship 
between performance and age (p<0.003) and 
between performance and experience (p<0.03). 

In other words, with increasing age and ex-
perience, people had a weaker performance in 
preventing NSIs. Since blood-borne infectious 
diseases in general, despite their serious and 
dangerous side effects, have a low risk of trans-
mission through NSIs (0.3% HIV, 3% HBV), 
and despite higher transmission risk for HBV 
(30%) because of national vaccination against 
hepatitis B, there is immunity and protection 
against it. So lots of dentists that experienced 
NSI or have been exposed to oral secretions 
during their years of occupational activity may 
have never developed any of the infections 
caused by HBV, HIV, and HCV. Therefore, 
assurance about the absence of these diseases, 
despite experiencing NSIs, may decrease the 
sensitivity of more experienced dentists to in-
fection control and proper implementation of 
the standard precautions.

Considering that there was no significant re-
lationship between the number of NSIs and the 
frequency of NSI (P<0.541), there may be an   
interventional factor that reduce the effective-
ness of proper practice in preventing of NSIs. 
According to Sharma’s study, the majority of 
HCWs reported fatigue as the most common 
cause of NSI.(16) 

Probably increasing working hours and 
physical exhaustion can reduce the accuracy 
of HCW’s work and increase the incidence of 
errors and NSIs. 

However, no significant difference was found 
between the two genders in terms of knowledge 
(p=0.849), but the practice score of female den-
tists was significantly better than male dentists 
(P=0.001). The results of McCarthy’s study also 
showed that female dentists had a better perfor-
mance in infection control and personal protec-
tion than their male colleagues.(17) In Leggat’s 
study, women were 11% less likely to have NSI 
than men. The most considerable point was the 



shorter working hours of women per week. In 
other words, female dentists visited fewer pa-
tients than male dentists.(18)

Knowledge score was significantly higher in 
specialists than general dentists (p=0.122), but 
this difference was not significant in terms of 
practice (p=0.68). This point emphasizes that 
higher knowledge alone does not improve the 
practice of individuals. 
Conclusion

The results of this study showed a high fre-
quency of NSI among dentists. Using safer 
methods and protective principles during work 
and avoiding work during fatigue can signifi-
cantly reduce the incidence of NSIs. Due to the 
potential side effects of NSI, continuous and 
effective education should be considered for 
dentists to improve their knowledge and prac-
tice about NSIs.
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