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Background: Needlestick and sharps injuries (NSIs) are serious problems for dental health
care workers (DHCWSs) because they are at risk for occupational blood-borne infections. In
this study, risk factors for NSIs in DHCWs at Tohoku University Hospital (TUH) in Japan
over 19 years were analysed.
Methods: NSI data of DHCWs at TUH from April 2002 to March 2020 were collected from the
Exposure Prevention Information Network (EPINet) and statistically analysed.
Results: A total of 195 NSIs occurred during the 19-year study period. Approximately 58.5%
of NSIs occurred in DHCWs with less than 5 years of experience. Injection needles were the
most frequent cause of NSIs (19.0%) followed by suture needles (13.3%) and ultrasonic
scaler chips (12.8%). Needle injuries occurred mainly on the left hand, whereas ultrasonic
scaler chip and bur injuries occurred on the right hand and other body parts whilst DHCWs
were placing the instruments back on the dental unit hanging holder without removing
the sharps. NSIs from other instruments primarily occurred on both hands and foot insteps
during cleanup. No case of occupational blood-borne infection caused by NSIs was
observed during the study period at TUH.
Conclusions: NSIs occurred in DHCWs with less experience, and there were associations
between the instruments, timing of use, and NSI site. EPINet was considered a valuable
tool for monitoring NSIs in order to develop future strategies for minimising NSIs.
© 2022 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

injuries has been reported as 39%, 37%, and 4.4%, respec-
tively.! Dental health care workers (DHCWs) are often

Needlestick and sharps injuries (NSIs) are a major occupa-
tional risk for health care workers. The proportion of infec-
tions with hepatitis B virus (HBV), hepatitis C virus (HCV), and
human immunodeficiency virus (HIV) in health care workers
attributable to occupational exposure to percutaneous
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exposed to the blood or body fluids of patients during dental
procedures and are at risk for NSIs.”” Individuals with HBV,
HCV, and HIV sometimes visit dental clinics for oral care serv-
ices and dental treatments without disclosing their infection
status.

There are some reports on the underreporting of NSIs.*°
The Division of Infection Control at Tohoku University Hospi-
tal (TUH) monitors NSIs using the Exposure Prevention Infor-
mation Network (EPINet), which was developed by the
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International Healthcare Worker Safety Center at the Univer-
sity of Virginia in 1992."° The objectives of this study were to
analyse and investigate the risk factors related to NSIs at TUH
during the past 19 academic years from 2002 to 2020.

Methods
Ethics statement

This study was approved by the Institutional Review Board
(IRB) of the Tohoku University Graduate School of Dentistry
(IRB approval number: 2019-3-024). All procedures in this study
were performed in accordance with the ethical principles out-
lined in the current version of the Declaration of Helsinki.

Data collection

The Division of Infection Control at TUH required all workers
to report any sharps injuries and record each case using the
EPINet form. We extracted the NSI data on DHCWs from April
2002 to March 2020.

Serologic testing of DHCWs and patients

Testing for anti-HBV surface (HBs) antibody, HBs antigen
(HBsAg), HBV envelope antigen, anti-HCV antibody, anti-HIV

antibody, syphilis, and human T-cell leukemia virus type
1 (HTLV-1) antibody was carried out on all DHCWs who had
reported sharps injuries as well as the patients who were the
source of contamination. All DHCWs and patients provided
informed consent for these examinations.

Statistical analysis

Fisher exact test was used to analyse differences in frequency
between groups owing to the small number of particular cells
observed. We compared each pair within the 3 groups and
estimated P values. Each P value was then recalculated based
on the Bonferroni correction for multiple comparisons. We
used Stata/MP version 16.1 (StataCorp) for statistical analysis.
A Pvalue <.001 was regarded as significant.

Results
NSIs of DHCWs at TUH over 19 years

During a 19-year surveillance period at the dental division of
TUH, 195 DHCWs experienced NSIs (Figure 1). The number of
NSIs in each academic year ranged from 5 to 22 (average +
SD, 10.3 + 3.9). The average number of NSIs per 100,000
patients per year was 6.77 (range, 3.83—12.18). In 2014, most
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Fig. 1-Needlestick and sharps injuries (NSIs) in dental health care workers at Tohoku University Hospital (TUH) over the
course of 19 years. The number of NSIs in each academic year ranged from 5 to 22 (average + standard deviation, 10.3 + 3.9).
In 2014, most NSIs at TUH were reported by dentists and central sterilisation technicians.
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NSIs at TUH were recorded by dentists and central sterilisa-
tion technicians.

Analysis of NSIs of DHCW's

Of the injured DHCWs, 45.1% were dentists and 27.6% were
dental residents and students (Table 1). Dental residents at
TUH are defined as those in their first year after receiving a
dentist license and mainly treat patients in the Department
of Comprehensive Dentistry. Dental students at TUH are
engaged in some treatments and are supervised by their
instructors. Most NSIs occurred in DHCWs with less than
5 years of clinical experience (n = 114, 58.4%) and at the outpa-
tient clinic (n = 130, 66.7%). The highest number of NSIs
(29.6%) occurred in the Department of Oral and Maxillofacial
Surgery followed by the Department of Comprehensive Den-
tistry (12.3%) and the Central Sterile Room (12.3%). The NSIs
most commonly involved injection needles (19.0%), followed
by suture needles (13.3%) and ultrasonic scaler chips (12.8%).
For 75.4% of the NSIs, the injured person was holding the
device, and in approximately 20% of injuries, the device was
held by someone else.

Site of NSIs of DHCW's

The majority of NSIs occurred on both hands, especially on
the fingers (Figure 2). The ventral side of the left index finger
was the most frequent NSI site (13.8%), followed by the ven-
tral side of the right index finger (10.8%), ventral side of the
left middle finger (7.2%), ventral side of the left thumb (6.7%),
ventral side of the right thumb (6.2%), and dorsal side of the
right index finger (6.2%). NSIs also occurred on other areas
such as the arms, right thigh, left buttock, left side of face,
and both foot insteps.

Relationship between devices and site/timing of NSIs

Regarding the relationship between devices involved in NSIs
and the site/timing of NSIs, we divided the devices into 3
groups: devices for surgery, ultrasonic scaler chips and burs,
and others. Devices for surgery included injection needles,
suture needles, other needles, scalpels, and scissors. The site
of injury was divided into 3 groups: left hand, right hand, and
others. The timing was also divided into 3 groups: whilst
using the device, during multistep procedures, and others.
During multistep procedures refers to the time between mul-
tiple treatment steps, specifically when the device is placed
on a tray or when devices such as burs and ultrasonic scaler
chips attached to handpieces are placed back on the dental
unit hanging holder without the sharps being removed.

Most injuries involving devices for surgery were to the left
hand (59.3%), which is not the dominant hand for most Japa-
nese people, followed by the right hand (35.8%) (Figure 3A).
Injuries involving ultrasonic scaler chips and burs occurred
most frequently to the right hand (60.0%), followed by other
sites such as the face, arms, thigh, and buttock (28.9%). Inju-

Table 1 - Analysis of NSIs from April 2002 to March 2020
(N = 195).

Mean
n % per year
Occupations of DHCWSs with NSIs
Dentist 88 45.1 4.6
Resident and student 52 26.7 2.7
Central supply technician 24 12.3 1.3
Nurse 19 9.7 1.0
Dental hygienist 9 4.6 0.5
Other 3 1.5 0.2
Years of experience of DHCWs
with NSIs
0-0.9 35 17.9 1.8
1-2.9 53 27.2 2.8
3-4.9 26 13.3 1.4
5-9.9 34 17.4 1.8
10-19.9 24 12.3 1.3
20+ 20 10.3 1.1
Unknown 3 15 0.2
Places where NSIs occurred
Outpatient clinic 130 66.7 6.8
Central sterile room 24 12.3 1.3
Operating room 19 9.7 1.0
Inpatient room 13 6.7 0.7
Other 9 4.6 0.5
Clinical departments where NSIs
occurred
Oral and Maxillofacial Surgery 48 24.6 2.5
Comprehensive Dentistry 24 12.3 1.3
Central Sterile Room 24 12.3 1.3
Prosthodontics 23 11.8 1.2
Operative Dentistry 14 7.2 0.7
Pediatric Dentistry 11 5.6 0.6
Dentistry for the Disabled 11 5.6 0.6
Periodontology and 8 4.1 0.4
Endodontology
Dental Diagnosis 6 31 0.3
Orthodontics 6 31 0.3
Preventive Dentistry 6 3.1 0.3
Other 14 7.2 0.7
Devices causing NSIs
Injection needle 37 19.0 1.9
Suture needle 26 133 1.4
Ultrasonic scaler chip 25 12.8 1.3
Dental tweezer 22 11.3 1.2
Bur 20 10.3 11
Explorer 14 7.2 0.7
Scalpel 11 5.6 0.6
Endodontic file 6 3.1 0.3
Hand scaler 6 3.1 0.3
Other needles 6 31 0.3
Fingernails/teeth 6 3.1 0.3
Clasp of removable denture 2 1.0 0.1
Orthodontic wire 2 1.0 0.1
Others 8 4.1 0.4
Unknown 4 2.1 0.2
Device holder when NSIs occurred
Injured person 147 75.4 7.7
Other than the injured person 40 20.5 2.1
No one 8 4.1 0.4

DHCWSs, dental healthcare workers; NSIs, needlestick and sharps
injuries.
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Table 2 - Blood-borne infection of source patient and anti-
HBs antibody of injured DHCWs (N = 195).

n %
Blood-borne infection of source patient 22 11.3
HBsAg 8 4.1
HBeAg 0 0.0
Anti-HCV 11 5.6
Anti-HIV 1 0.5
HTLV-1 antibody 2 1.0
Syphilis 0 0.0
Anti-HBs antibody of injured DHCWs
Yes (vaccination) 128 65.6
Yes (except for vaccination) 8 4.1
No 47 24.1
Unknown 12 6.2

DHCW, dental health care worker; HBs, hepatitis B virus surface;
HBsAg, hepatitis B virus surface antigen; HBeAg, hepatitis B virus
envelope antigen; HCV, hepatitis C virus; HIV, human immunodefi-
ciency virus; HTLV-1, human T-cell leukemia virus type 1.

ries involving other devices occurred on the left (47.8%) and
the right (42.0%) hands.

Concerning the timing of NSIs, injuries with surgical devi-
ces most frequently occurred whilst the DHCW was using the
device (Figure 3B). NSIs involving surgical devices at other

¢
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times, such as when the device is being handed over to
another person or when the device is in the possession of
another person, occurred more frequently than during the
multistep procedures. In contrast, injuries involving ultra-
sonic scaler chips and burs mainly occurred during multistep
procedures. NSIs involving other devices mainly occurred
when the device protruded from a cage or when the instru-
ment was dropped during treatment or cleanup.

Serologic testing

Serologic testing revealed that 22 source patients (11.3%) had
positive findings for communicable diseases such as HBV,
HCV, HIV, and HTLV-1 (Table 2). Approximately 65.6% of
injured DHCWs were positive for anti-HBs antibody.

Discussion
NSIs of DHCWs at TUH over 19 years

The average annual number of NSIs in DHCWs in our study
was similar to that reported previously at university hospitals
in Japan (range, 3.6—15.9)* but less than that in the United
States (range, 7.9-37.2).2 Some studies have found that
underreporting of percutaneous injuries is a significant and
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Fig. 2 - Sites map of needlestick and sharps injuries (NSIs) in dental health care workers. NSIs occurred predominantly on the

hands but also on other body parts.
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Fig. 3-Relationship between devices and site/timing of needlestick and sharps injuries (n = 195). Fisher exact test was con-
ducted to analyse the differences between each pair within the groups. Each P value was corrected based on the Bonferroni
correction, and each initially estimated P value was multiplied by the number of times the test was conducted. Each P value
presented in the result is after multiplying 3-fold. A, Relationship between devices and site of NSIs. B, Relationship between

devices and timing of NSIs.

consistent issue.®**"'? Our hospital has workers’ accident
compensation insurance covering NSIs, and workers cannot
apply for insurance without reporting their injury. Therefore,
underreporting may not be a significant issue in our study.

The Division of Infection Control in TUH creates monthly
reports on NSIs and the measures taken each time. In 2014,
because most NSIs at TUH were reported by dentists and cen-
tral sterilisation technicians, dentists were reminded to han-
dle injection needles using the one-hand scoop technique.
After that, there were no NSIs when injection needles were
recapped. Instead, NSIs involving injection needles still
occurred during treatment and disassembly. It was also
found that many central sterilisation technicians were
injured with dental tweezers because discarded tweezers in
cleaning baskets would stick out of the coarse mesh of the
cleaning basket. After changing to a finer basket mesh, the
number of NSIs decreased in this group. However, despite the
various measures taken, NSIs still occur, and it has been nec-
essary to continue taking measures to prevent them.

Analysis of NSIs of DHCWs

Most NSIs occurred in DHCWs with less than 5 years of clini-
cal experience. Education on NSIs is essential in a university
hospital, and students must receive clinical training to pre-
vent NSIs.®*'>'* In non-hospital settings, most NSIs involve
dental assistants, and the importance of education for dental
assistants has been similarly pointed out.’>'® Of the 195
DHCWs who experienced NSIs, 73 were men and 122 were
women. However, because all central supply technicians,

dental nurses, and dental hygienists were women, we
thought that specifying the sex of our subjects was not
relevant.

Most NSIs occurred in the Department of Oral and Maxillo-
facial Surgery, most commonly involving injection needles.
This result is characteristic of a university hospital, as noted
in previous studies.>*® In contrast, most NSIs involving den-
tal burs occur in non-hospital settings.’® Differences in NSI
characteristics between university hospitals and non-hospi-
tal clinics should be considered.

The NSIs in 75.4% of our participants occurred when the
injured person was holding the device, but in approximately
20% of NSIs, the device was held by someone else. Counter-
measures against the latter involve strengthening communi-
cation between staff members and setting up a neutral zone.

Site map of NSIs

The site map of NSIs of DHCWSs showed that the majority of
NSIs occurred on both hands, especially on the fingers
(Figure 2). The ventral side of the left index finger was the
most frequent NSI site, as was also reported in a previous
study in Japan.”? NSIs also occurred on other body parts. The
arms, right thigh, left buttock, and left side of the face were
mainly injured during multistep procedures, for example,
when the device was placed on the tray or when devices such
as burs and ultrasonic scaler chips attached to the handpie-
ces were placed back on the dental unit hanging holder with-
out the sharps being removed. Bilateral foot insteps were also
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injured when instruments were dropped during treatment or
cleanup.

Relationship between devices and site/timing of NSIs

To analyse the relationship between devices involved in NSIs
and the site/timing of NSIs, each category of devices, site, and
timing of NSIs was divided into 3 groups. NSIs involving devi-
ces for surgery mainly occurred on the left hand, which is not
the dominant hand for most Japanese people (Figure 3A).
Injuries to the right hand more frequently involved ultrasonic
scaler chips and burs because most Japanese people are
right-handed and DHCWs were injured whilst trying to get
other instruments over the chips and burs during multistep
procedures. Other body parts such as the face, arms, thigh,
and buttock were also injured with ultrasonic scaler chips
and burs placed on the hanging holder of the dental unit
when DHCWs moved near the sharps without realising this.

Concerning the timing of NSIs, injuries with surgical devi-
ces most frequently occurred whilst the DHCW was using the
device (Figure 3B). NSIs involving surgical devices at other
times such as whilst handing over the device or whilst the
device was in the possession of another person were more
frequent than during the multistep procedures. In contrast,
injuries involving ultrasonic scaler chips and burs mainly
occurred during multistep procedures. A previous study
found that most percutaneous injuries involved dental burs
attached to a handpiece that were placed on a dental unit by
the operator, sometimes resulting in a puncture injury to the
operator or the assistants.'® We recommend the immediate
cleanup of used ultrasonic scaler chips and burs. Dukka et al®
introduced additional protective measures to cover burs in
handpieces and scaler tips with either a plastic cup or a cot-
ton roll. Multifaceted measures are needed.

NSIs with other devices mainly resulted from the device
protruding from the cage during cleanup or instruments
being dropped during treatment or cleanup. Bilateral foot
insteps were also injured by instruments being dropped dur-
ing treatment or cleanups. As a countermeasure, we
instructed DHCWs to wear footwear that covered the instep,
and improvement was observed. We should pay attention to
when specific injuries tend to occur with certain instruments
during certain procedures.

Serologic testing

Some studies have reported that NSIs and occupational expo-
sure to infections, including HIV, HBV, and HCV, are a con-
stant threat in dental practice.”””*® TUH recommends HBV
vaccination for all health care workers. In this study, approxi-
mately two-thirds of DHCWs with NSIs had anti-HB antibody
positivity. Some individuals did not show an increase in their
antibody titers even after vaccination. When a DHCW has an
NSI, the Division of Infection Control at TUH provides imme-
diate advice on countermeasures according to their serologic
results (Table 2). If a DHCW was anti-HB antibody negative
with an NSI from an HBsAg-positive patient, the DHCW is
vaccinated against HBs. If an NSI occurs with an HIV-positive
patient, the DHCW must decide whether to take prophylactic
anti-HIV medication immediately at their discretion. Blood

samples of DHCWs who might have been exposed to a blood
infection are tested at 1, 3, and 6 months after the initial
injury. In the 19-year survey, 22 patients (11.3%) were serolog-
ically positive for HBsAg, HCV, HIV, or HTLV-1, but there were
no cases of blood-borne infection. These measures by the
Division of Infection Control were considered very effective
during these periods.

In this study, we analysed 19 years of EPINet data to clarify
the relationship between dental devices and site/timing of
NSIs in DHCWSs. EPINet is a valuable tool for monitoring NSIs
in order to develop a strategy for minimising NSIs."*?! It is
very important to analyse NSIs using EPINet, take immediate
measures to prevent NSIs, and continuously remind DHCWs
about the need to prevent NSIs.
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