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Abstract
Health-care workers (HCWs) including dental students are at occupational risk of exposure to blood-borne 
viruses (BBV) following needle sticks and sharp injuries (NSIs). The purpose of this study was to determine 
the prevalence of NSIs among dental students and evaluate the circumstances in acquiring such injuries. A 
survey was carried out of all clinical dental students in the College of Dentistry, Ajman University of Science 
and Technology, United Arab Emirate (UAE) by means of an anonymous self-administered questionnaire that 
asked questions on demography, number, type, level of knowledge of inoculation injuries and associated risks 
of exposure to BBV, management and reporting of such exposures. Of 230 dental students that responded to 
the questionnaire (response rate of 92 percent), 64 (27.9%) were males and 166 (72.1%) were females, 132 
(57.3%) were 4th year students and 98 (42.7%) from 5th year students. 
Of the total sample, 53 students reported having had an inoculation injury, resulting in a 0.23 sharp injury 
events per student per year. Recapping a needle, administering local anesthesia and performing scaling 
and polishing procedures were the most important causes of NSIs among dental students (60.3%, 32/53). 
Despite a comprehensive educational programme and training for dental students, knowledge of inoculation 
injuries and associated issues remained inadequate. The findings of this study confirm that dental students 
experience NSIs but are not likely to report them, thus it is important that the principles of infection control 
training and reporting of all NSIs continue to be emphasized throughout undergraduate dental education.
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Introduction 
Health care workers (HCWs) are at risk of exposure to 
a variety of blood-borne pathogens by needle stick and 
sharp injuries or mucocutaneous contamination.1,2 
Blood-born viruses (BBVs) in particular hepatitis B 
(HBV), hepatitis C (HCV), and HIV can be transmitted 
occupationally from infected staff to patients, from 
infected patients to staff, or from patient to patient via 
contaminated instruments. The most common route of 
transmission is from patients with a BBV to a member 
of staff following a needle sticks and sharp injuries 
(NSIs) or splash exposure of the mucous membranes. 
Since the 1980s, there has been an increase in the 
reported incidence of blood-borne infections amongst 
HCWs and a concomitant enhanced awareness of the 
occupational risks of BBV transmission.3 

Overall incidence rates for NSIs in dental schools 
have ranged from 1.97/10,000 visits4 to 12.5/10,000 
visits.5 Some of these analyses include only faculty and 
staff, whereas others include students and residents. 
Younai et al. observed a considerably higher rate of 
injury for third-year students compared to fourth-year,4 

suggesting an elevated risk in the third year due to 
inexperience in performing invasive procedures. In an 
observational study of dental residents, the majority of 
NSIs occurred extra-orally during removable prosthetic 
procedures.5 

Although the likelihood of being infected by a BBV 
may be low after a single exposure, the consequences 
for the Dental student who becomes infected are 
potentially serious, and include the potential of 
transmission of blood-borne pathogens and associated 
detrimental effects on their personal and professional 
lives.6 Indeed, the UK Dept. of Health guidelines 
recommend that hepatitis C positive HCWs including 
dental students may not be permitted to embark upon 
careers that include exposure-prone procedures.7 

Dental students’ knowledge of correct procedures, 
which reduce the risk of sharps injuries thus decreasing 
the likelihood of contracting blood-borne viruses, 
must be evaluated regularly in order to identify any 
need for further education. This is especially important 
as there is currently no post-exposure prophylaxis for 
hepatitis C, and hepatitis B immunization may not 
completely protective in certain individuals. Non-

response to hepatitis B vaccination is seen in only a 
small proportion of individuals vaccinated with an 
adequate schedule and has a strong genetic basis.8 
Furthermore, non-responders have a lower cytokine 
response to the vaccine than responders.9 However, 
the rate of low or non-response is much higher in 
patients with uremia up to 30% failing to respond to 
the usual vaccination schedules. Co-infection with 
hepatitis C seems to further lower the response rate in 
such patients.10 In addition, genetic determinants are 
also present in uremic patients.11,12

Despite the risk of NSIs, several studies have highlighted 
that knowledge and compliance among dental 
students is inadequate regarding their prevention and 
management.13,14 Dental students are particularly 
vulnerable to accidental exposure to potentially 
infected body fluids because they lack experience and 
skill in carrying out dental procedures.15 However, the 
exact risk of exposure to BBVs among dental students 
is unknown. 

Despite the growing body of knowledge concerning 
NSIs among practicing dentists, there has been little 
research focusing on needle sticks in the student 
population in the United Arab Emirate (UAE), thus the 
purpose of this survey was to determine the prevalence 
of NSIs among the clinical dental students, reporting 
practices, management of exposure incidents and 
evaluate the circumstances around this situation.

Methods 
The survey was carried out using questionnaire-based 
methodology. The pre-tested anonymous two-page 
questionnaire consisted of closed and open ended 
questions divided into twenty-six questions. The 
questionnaire used a simple tick-box format, with 
sections for demographic items (such as age, sex and 
year of study), frequency of sharp injuries, including 
number and nature, and reporting practices, type of 
device that caused the injury, the event that lead to 
the NSIs, and whether the event was reported. We also 
asked about reasons for non-reporting and the total 
number of NSIs events. Knowledge variables included 
the knowledge of the NSIs, Sharp injuries guidelines, 
policies and protocols and their relevant experience 
of managing these injuries. Students were questioned 
on their HBV immunization status, post exposure 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WJP-4G9R1BM-2&_user=1790654&_coverDate=08%2F31%2F2005&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000054312&_version=1&_urlVersion=0&_userid=1790654&md5=263416792c4348bfedcedea9d136d740#bib1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WJP-4G9R1BM-2&_user=1790654&_coverDate=08%2F31%2F2005&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000054312&_version=1&_urlVersion=0&_userid=1790654&md5=263416792c4348bfedcedea9d136d740#bib2


Page 3 of 10
not for citation purposes

Needle sticks injuries among dental students	 Jaber

Int J Infect Control 2011, v7:i3 doi: 10.3396/ijic.V7i1.022.11

management. A 12-month recall period was used 
throughout the questionnaire. The survey instrument 
was distributed and collected during April 2007 at 
the end of a lecture or practical session for each of 
the 4 years and 5th year of the programme following a 
verbal briefing of the students by investigators. For the 
purposes of this study, NSIs was defined as any needle 
stick injury or cut; or a blood or body fluid splash to 
eyes, nose or mouth or broken skin. There were no 
penalties or rewards for participation, and students 
were told that participation was voluntary. Informed 
consent was implied when students completed and 
returned their questionnaires.

The College of Dentistry publishes and widely 
distributes comprehensive guidelines encompassing 
practical procedures aimed at prevention of sharps 
injuries. The guidelines advise that general precautions 
are taken for any procedure that could involve contact 
with blood or other body fluids. They also clearly state 
that specialist training exposure-prone procedures 
must be received before undertaking any procedure 
involving sharp devices on patients. During clinical 
stage of their study additional training on NSIs and 
prevention is also undertaken. In addition, to the 

infection control course they took during the second 
year. 

Two hundred and fifty dental students at the College of 
Dentistry, Ajman University of Science and Technology, 
UAE participated in this survey. This included 100 final 
year students and 150 fourth year students. Attached 
to each questionnaire was a covering letter explaining 
the purpose of this study and reassuring students of 
their anonymity. 

Ethical approval for the study was obtained from 
the Ethics Committee for Research of the College of 
Dentistry, Ajman University, UAE.

Statistical analysis 
Data were anonymously coded and entered into 
statistical software (SPSS software version 12.0) for 
analysis. Basic statistics were calculated, including 
prevalence rates and overall numbers of NSI. NSIs 
events were calculated as a percentage of all students 
and also as a proportion of all cases. Differences 
in NSI prevalence by students’ year of study were 
investigated using the chi-square test and the results 
were considered significant when p < 0.05.

Table I.  Demographics of 230 responding students

Factors Respondents 
number

%

Gender 
Male
Female

64
166

27.9
72.1

Academic year
4th year
5th year  

132
98

57.3
42.7

Hepatitis B Vaccination status
Full vaccination
Incomplete vaccination
Not vaccinated

183
38
9

79.5
16.5
4.0

Attendance at meetings (at least once during the last year)
Ministry of health organized (MOH)
Special courses in percutaneous injuries

212
82

92.1
35.6



Page 4 of 10
not for citation purposes

Needle sticks injuries among dental students	 Jaber

Int J Infect Control 2011, v7:i3 doi: 10.3396/ijic.V7i1.022.11

Results 
By the end of April 2007, two hundred and thirty 
completed questionnaires (response rate 92%) had 
been returned. The present report details the responses 
of this cohort of responding dental students.

Of the 230 dental students responded to the 
questionnaire, 64 (27.9%) were males and 166 (72.1%) 
were females with a mean age of 20 years. Among the 
different categories of responding dental students, 132 
(57.3%) were 4th year students, 98 (42.7%) from 5th year 
students. The majority of the students 96% (221/230) 
were started their immunization against hepatitis B, 
but 89% percent (198/221) of the immunized students 
knew their actual level of immunity. Of note however, 
4.0% (9/230) of dental students were not immunized 
against HBV (Table I). 

A total of 53 students (23%) reported a NSIs during 
the previous 12 months, thirty five of whom were final 
year students and 18 were fourth year student resulting 
in a 0.23 NSIs events per student per year.

Among dental students, most injuries involved a 
syringe needle followed by scaler and other dental 
instruments such as bur, explorer, scalpel, a suture 
needle and other devices. Recapping a needle and 
administering local anesthesia, and performing scaling 
and polishing procedures were the most important 
causes of NSIs among dental students (32/53 60.3%). 
The other procedures that resulted in the exposure 
incidents are shown in Figure 1.

The students were asked whether or not they considered 
bites, splashes into mucous membranes, or needle 
stick inoculation via the skin to be sharps injuries. 
Only 67 of 230 students (29.1%) correctly defined a 
sharps injury; these were 25 fourth year students and 
42 final year students. Forty-nine percent (113/230) of 
students were aware that a bite constituted a sharps 
injury. Other types of sharps injury were, however, 
poorly understood. For example, only 50.4% (116/230) 
considered a scratch to be sharps injury. Similarly, only 
87.3% considered a blade, 50.8% a scissors, 50.4% a 
scratches and 32% a splash of body fluid into mucous 
membranes to be a sharps injury. In addition, 28.2% 
(65/230) of students incorrectly considered that a 
stab with a clean needle constituted NSIs (Table II). 

Overall, final year dental students were significantly 
more knowledgeable regarding sharps injuries than 
fourth year students (p < 0.0001, X2=29.1).  Forty-
seven percent (108/230) of students considered that it 
was acceptable practice to recap needles. Significantly 
more fourth year students (62.8%, 83/132) than final 
year students (25.5%, 25/98) said that they would 
recap needles (p = 0.03, X2=4.69). 

Among those who had NSIs, only 39.6% (21/53) had 
reported the incident, as illustrated in Table II. The most 
common reasons for failure to report the incidents of 
NSI, as declared by most of the participants, included 
fear of stigmatization and discrimination and fear of the 
consequences of such injuries. Other causes of none 
reporting of NSI incidents were detailed in Table III.

Forty-two percent (97/230) of students correctly 
identified the appropriate staff to notify following a NSI 
incidents during working hours. This included 34.9% 
of fourth year students and 52.0% of final year students. 
Only 47.8 percent (110/230) of students were aware of 
existence of protocol for post-exposure management 
and fifty-four percent (125/230) of students reported 
having knowledge of first aid measure to manage NSIs 
(Table IV).

Figure 1: Distribution of procedures causing  
the precutaneous injuries

*

*LA = Local Anaesthesia
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Table II. Knowledge of dental students on sharp injuries

Knowledge items Response 
given 

No of students
          

4th year     5th year

Total

No (%)

Chi-square 
and

P value

Do you ever have NSI? Yes
No

Don’t know

18
108

6

35
62
1

53 (23.0)
170 (74.0)

7  (3.0)

P< 0.001

Have you reported the 
incident of NSI

Yes
No

8
21

13
11

21 (40.0)
32 (60.0)

P=0.04

Should needle be 
recapped after use

Yes
No

83
107

25
15

108 (47.0)
122 (53.0)

P=0.03

Do you know about the 
universal precaution 
guidelines?

Yes
No

120
12

92
6

212 (92.1)
18 (7.9)

NS

Do you know about 
needle less safety devices?

Yes
No

125
7

90
8

215 (93.5)
15 (6.5)

NS

Do you consider the 
following to be sharp 
injuries?
Bites
Splashes into mucous 
membrane
Needle stick via skin
Scratches
Scalpel injuries
Scissors injuries
Elevators injuries
Stab with clean needle

47
21

132
48

103
55
43
22

66
52

98
68
98
62
58
43

113 (49.1)
73 (32.0)

230 (100.0)
116 (50.4)
201 (87.3)
117 (50.8)
101 (44.0)
65 (28.2)

P< 0.001

Sharp injury definition
Correct definition
Incorrect definition

25
107

42
56

67 (29.1)
163 (70.9)

P< 0.001
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Table IV. Effect of academic year on student’s knowledge and practices related to management of NSIs

4th year students

(n=132)

5th year students

(n=98)

p

Reporting of NSIs 8 13 0.275

Knowledge of availability of 
professional staff to report to

46 51 0.612

Awareness of any guideline 
or protocol for post-exposure 
management in the college

38 72 0.001

Knowledge of first aids measure 
to manage NSIs

50 75 0.025

 P=0.37

Table III. Reason for non-reporting of NSI by the dental students

Reasons 4th year students

No            %*

5th year students

No             %*

Fear of stigmatization and discrimination 8 25.0 4 12.5

The item was unused 6 18.7 3 9.3

I didn’t know how to report it 4 12.5 1 3.1

It was only minor, so I didn’t worry 2 6.2 2 6.2

I was too embarrassed to report it 1 3.1 1 3.1

*% out of 32 students declared non-reporting of the NSI incident 

Discussion 
Dental students like other health care workers face 
a recognized risk of occupational exposure to BBV 
such as the Human Immunodeficiency Virus (HIV), 
the hepatitis B virus (HBV), and the hepatitis C virus 
(HCV).16,17

   Although the survey was conducted in the 
first accredited dental college in UAE, the results may 

not be generalized to all UAE dental colleges because  
of the differences in the training programmes and 
clinical requirements. The excellent response rate 
achieved illustrates the value of mass administration 
of short questionnaires following a brief verbal 
introduction. One possible limitation of questionnaire-
based studies is that what people report may differ 
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from what they actually do and the findings may 
be underestimated since it relied on the respondent 
memory which might give a chance for the occurrence 
of recall bias.  

Although blood contacts with skin and mucous 
membranes may be reduced through use of traditional 
barriers, such as gloves which reduces the inoculum 
of blood when the needle pass through glove, these 
barriers are not effective in preventing injuries with 
sharp instruments. When a student is exposed to NSIs, 
the risk of transmitting various types of blood-borne 
pathogens from an infected patient is greatly increased.  

The occurrence of NSIs in this study compared 
favorably with that in other reports in term of incidence 
and circumstances around needlestick injuries.18,19 
The high prevalence of sharp injuries among dental 
students should be of concern because such injuries 
can lead to serious consequences. Other studies 
of medical students around the world also seem to 
support the high prevalence of sharp injuries among 
medical and dental students. NSIs among medical 
students has been reported internationally at the 
following rates: 24% in France,20 30–33% in the United 
States of America (USA),21,22 12–33% in England23 and 
35% in Singapore.24 Of the 53 students who reported 
NSIs during our investigation, (approximately 0·23 
NSI events per student per year), 60.3% (32/53) 
were 4th year students and 39.7% (21/53) were 5th 
year students. Injuries in a dental college come from 
many causes. Some are related, directly or indirectly, 
to patient treatment. Others occur during preclinical 
laboratory exercises or in a dental laboratory. Drexler 
et al.25 reported that one half of all medical students 
and nursing students have experienced an exposure 
to blood or body fluids during the final two years of 
study.  One study reported that only five out of twelve 
nursing students exposed to biologically hazardous 
material reported the incident.  This study also found 
that students exposed to NSIs experience fear of 
contracting potential infections such as HIV/AIDS, 
Hepatitis B and C. They also experienced feelings 
of fear of contracting infections such as HIV/AIDS, 
Hepatitis B and C, insecurity of loosing their carrier, 
and low self esteem as a consequence of getting the 
infection.26 The emotional impact of an NSIs can be 
severe and long lasting, even if a serious infection 

is not occurred. It is not known why the infection 
status of the source patient can accentuate the injured 
individual’s stress. 

Much concern has been expressed in the literature 

about the underreporting of injuries occurring in the 
dental teaching environment.4,27 It is unlikely that the 
data presented in the current study represent 100 percent 
of all the incidents that occurred in our dental college. 
Judging from the low reported injury rate for students 
in the current study there might be some reluctance 

among students to strictly comply with the written 
guidelines of college with regard to the reporting of 
injuries. Low compliance among students, especially 
in reporting of injuries, may be partly explained by the 
perception that they are insignificant and pose no risk 
to them and this may be due dental students doing 
their own risk assessment. Other reason, could be the 
heavy clinical schedule and students more concerned 
with finishing of their clinical requirement. However, 
when the potential for blood or body fluid contact 
exists, the risk of exposure to blood- borne pathogen 
is high. The importance of properly reporting all 
NSIs to the proper authorities must first be promoted 
throughout the faculty of each institution before it 
can be expected to be appreciated by the student and 
staff. For example, it has being reported that only half 
of faculty who experienced occupational exposures 

reported a problem to someone in the Occupational 
Health Department.4 Smoot reported that “most 
students indicate that they do not see routine universal 
precautions undertaken by staff and residents, and no 
requirement for the compliance is enforced”.28 

Around 60% of NSIs were not reported by dental 
students. Non-reporting of NSIs is a contentious issue 
within the dental profession the most common reason 
for that was the student’s lack of knowledge that all 
injuries had to be reported.  Aiken et al.29 reported that 
NSIs are more common than institutional figures suggest 
and do not occur at random. Shiao et al.30 conducted 
a detailed epidemiological study and showed that 
81·8% of NSIs were not reported by Taiwanese health 
care workers. Previous investigation of British medical 
students23 also showed that 75% did not report their 
NSIs. Similar to our study, the medical students’ 
reasons for non-reporting included low perceived risk 
and embarrassment. Our results clearly suggest that the 
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reporting of NSIs needs to be reinforced among dental 
students. Increased reporting rates may be achieved 
through enhanced education, particularly for younger 
students who may not yet be aware of official reporting 
processes or the consequences of contaminated sharp 
injuries when they enter university or a teaching 
hospital. This is especially true in developing countries 
which often focus on the provision of clinical care and 
treatment facilities at the workplace with less emphasis 
on preventive services. This may be related to the 
perceived value of the clinical skills of the doctor and 
nurse available at the workplace, plus the lack of other 
occupational health personnel, and the limited access 
to occupational hygiene and laboratory facilities. 

Recapping and using the local anesthetic syringe and 
scaling were the two most important causes of NSIs 
among dental students. Studies indicated syringe use as 
the major cause of NSIs among dental professionals.31-33 
In dental practice, multiple injections are usually 
given over the course of the patient’s treatment. These 
activities place dental professionals at an increased risk 
of sustaining needle stick injuries. Recapping has been 
identified as a habitual behavior, based on the desire 
to remove a sharp, and potentially dangerous object, 
from the immediate environment. In this study, 66% 
of dental students indicated they would recap needles 
in an apparent attempt to perform safe practice and 
decrease the risk of inoculation injury. The literature 
consistently shows that it is during the process of re-
capping and disposing of the needles that most needle-
caused sharps injuries occur. Improved knowledge 
and training can reduce NSIs significantly.34,35 The 
one handed ‘scoop’ technique for recapping has been 
promoted widely and there is evidence that it is highly 
effective, even for non-experience users.36,37

The risk factors involved in NSIs have been extensively 
studied. Aiken et al.29 suggested that many of the NSIs 
occur during needle recapping which is in agreement 
with the findings of the current study. Another study 
focused on working conditions, shortage of staff, and 
the influence on increases in accidental injuries.38   

Vaccination rates compared favorably with those seen 
in other studies (percent of vaccination). Previous 
investigation of NSIs among Australian medical and 
dental students showed their hepatitis B vaccination 

rates to be 98% and 95%, respectively.39 Such a result 
would particularly desirable, as hepatitis B is one of the 
major infectious disease threats for health care workers. 
However, a substantial number of students (16.5 
percent) did not complete the three-dose vaccination 
course. The exact reason for non-completion is 
unknown, one possible reason is that this survey was 
carried out in the first semester of the 4th year, the year 
in which the students start their clinical training, some 
of the students may have only completed their first 
dose and are awaiting to complete the full vaccination 
regimen later. Furthermore, 4% of 4th year students 
were not vaccinated against HBV. This could be due 
to lack of strict monitoring of the vaccination status 
prior to commencing of the clinical work. This is a 
serious shortcoming and stresses the need for closer 
monitoring and enforcement of immunization protocol 
amongst dental students. Unvaccinated individuals 
may have a 6–30% risk of becoming infected with the 
virus following an injury.40

A study from the UK quoted the risk associated with 
transmission of HBV to a non-immune health care 
worker to range from 2% if the source patient is 
Hepatitis Be antigen negative to 40% if the patient is 
Hepatitis Be antigen positive.41 Prospective studies of 
health care workers exposed to HCV through a needle-
stick or other NSIs have found that the incidence of 
anti-HCV sero-conversion averages 1.8% (range 0%-
7%) per injury.42 One study reported that transmission 
occurred only from hollow-bore needles as compared 
with other sharp objects as they carry more blood.43 
A data combined from more than 20 prospective 
studies worldwide of health care workers exposed to 
HIV infected blood through NSI revealed an average 
transmission rate of 0.3% per injury.44 The findings 
of this study have shown that among the 53 students 
with a history of NSIs, 32 (40%) never reported the 
incident to a doctor to get post-exposure treatment 
because they were not aware of the importance of 
post-exposure prophylaxis.

Attempts at reducing the number of NSIs have included 
the development of various safety devices and the 
implementation of special techniques.45,46 However, the 
introduction of safety needles in the dental environment 

has not necessarily proven to be safer than traditional 
anesthetic needles.45 Because it is difficult to evaluate the 
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efficacy of dental safety needles. Since needlestick injuries 

are relatively rare, it would require a prohibitively large 
sample size to proof statistically that a device significantly 
decreases the incidence of needlestick injuries. It seem the 

problem is not a lack of safety devices but failure to use 
these devices.47 Students are instructed as to the proper 

technique of uncapping and recapping the needle. This 
technique must be reinforced by each faculty instructor 
during the clinical sessions. It is evident, however, 
that despite continuous education, there are still some 
dental students with gaps in their knowledge which puts 
them at risk. This needs to be considered by the dental 
college. Perhaps in addition to education, there is a need 
to introduced needle stick protection devices to offer 
protection to this vulnerable group. 

The results of this study revealed that post-exposure 
management was completely inadequate especially the 
reporting of occupational exposures. The majority of the 
students failed to report the exposure incidents. Although 
studies have observed that reporting of occupational 
exposures in most centers is generally low. Reasons given by 
the students in this study centered on fear of stigmatization 
and discrimination. However, post-exposure management 
protocols exist in all clinics, but the implementation of 
the protocol appears to be suboptimal given the students’ 
lack of awareness of these procedures. It is important 
that such protocol and post-exposure incident services 

be introduced to students at the time of their orientation 
before they begin their clinic experiences. Access to such 
programmes should be readily available and rapid so that 
the time between exposure and post-exposure prophylaxis 
is as short as possible

The prevention of NSIs remains a key in minimizing the 
risk transmission of blood-borne viral infections. To that 
end, there is a need to invest resources into educating 
students on the proper use of devices, focusing on 
administration of local anesthetic, recapping, changing the 
anesthetic carpule and cleaning of instruments, as these 
factors contributed to a significant proportion of injuries 
among dental professionals in this study. These measures, 

if reinforced in dental school, will have a greater chance 
of being followed once the individual moves into private 
practice.

The results of this study indicates that dental students in UAE 
have some knowledge of NSIs; nevertheless they failed to 

recognize appropriate management and reporting of 
such injuries, therefore, there is a need for improvements 
in the clinical training, in particular more instructional 
time devoted to prevention and management of NSIs. In 
addition, to education, competence based training should 
be considered. They should also be made aware of the 
current procedure and protocol and need support and 
counseling by their Occupational Health Department. 
It is the responsibility of academic institutions to 
facilitate appropriate preclinical immunization and 
provide training in infection prevention and control 
to protect patients, health care workers and careers of 
undergraduates, and to lay the foundation for patients 
safety and safety of health care workers by promoting 
safer working practices in health care setting. 
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