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Abstract: 

Dental personnel are routinely
exposed to blood and other
infected body fluids, and therefore
they are at risk for occupational
transmission of disease. This Forum
explains the strategies for the
prevention and management of 
an occupational exposure as well
as the risks of bloodborne disease
transmission from occupational
exposures.

Learning Objectives: 

After reading this article the 
reader should be able to:

● Know about occupational 
exposure and exposure incidents 

● Understand the importance 
of safer handling of sharps 
to prevent injury/exposure 

● Learn the risk of bloodborne 
disease transmission after 
an exposure incident

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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Introduction:

It’s a busy, hectic morning. Two additional emergency
patients had to be worked into an already jammed
schedule. You and the whole staff are rushing, distracted
and multi-tasking. You have just administered the local
anesthesia when you hear your assistant mutter, ”ouch!”
”What did you say?” you ask.“I think just stuck myself with
a needle!” she responds. When the assistant removes her
glove there is a small, bleeding puncture wound on her
finger. Yes, she was stuck by a contaminated needle. What
do you do? What does OSHA require and CDC recommend
when a health care worker (HCW) has an occupational
exposure? How can these events be prevented?  What are
the risks of bloodborne disease [human immuno-
deficiency virus (HIV), hepatitis B virus (HBV) and hepatitis
C virus (HCV)] transmission from occupational exposures?
These questions will be answered in the next two issues of
the Forum. In this issue, the types of exposures, safer
handling of sharps to prevent injury/exposure and the risk
of disease transmission will be discussed. Part 2 will
explain requirements for post-exposure management 
and prophylaxis.

Occupational Exposure: 

Invasive dental and medical procedures expose the
HCW to bodily fluids visibly contaminated with blood and
other potentially infectious materials (OPIM) such as
semen, vaginal secretions, cerebrospinal fluid, synovial
fluid, pleural fluid, pericardial fluid, peritoneal fluid,
amniotic fluid and saliva in dental procedures. Individuals
with such exposure are classified by OHSA as having
Occupational Exposure, which means reasonably
anticipated skin, eye, mucous membrane, or parenteral
contact (piercing of mucous membranes or intact skin
from needlesticks, cuts/lacerations, punctures and
abrasions) with blood or OPIM that may result from the
performance of an employee's duties.1

Exposure Incident: 

During the performance of invasive dental/medical
procedures there exists an inherent risk for causing any
injury to the provider(s) of care. Instrumentation and
devices are designed to efficiently cut and puncture skin,
muscle, bone, tooth structure and a variety of
structures/substances. Unfortunately, when used
carelessly or improperly, parenteral or percutaneous
injuries  to the health care provider can and do occur (the
language from OSHA generally uses the term parenteral,
the CDC refers to percutaneous exposure; they mean the
same thing). For example the National Institute for
Occupational Safety and Health (NIOSH) estimates that
600,000 to 800,000 percutaneous injuries occur in U.S.
hospitals on an annual basis just from needlesticks, and
the CDC reports that sharps injuries and other sharps-
related injuries average 1,000 per day in hospital-based
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HCWS.2-4 Additional parenteral exposures occur in out-
patient medical and dental settings, although the number
of these incidents is not well defined, surveys of healthcare
personnel indicate that 50% or more do not report their
occupational percutaneous injuries.4 Splashes and other
contact with mucous membranes or non-intact skin are
also commonly reported. While the most commonly
transmitted pathogens from injuries involving needles
and other sharp devices are the bloodborne pathogens
(HBV, HCV, and HIV), more than 20 pathogens have been
documented to be associated with the occupational
transmission in healthcare and laboratory settings.4

Table 1

OSHA Bloodborne 
Pathogens Standard1

The current Federal standard for addressing needlestick
injuries among health care workers has been in effect
since 1992. The standard applies to all occupational
exposures to blood or other potentially infectious
materials. Notable elements of this standard require 
the following:

• A written exposure control plan designed to eliminate
or minimize worker exposure to bloodborne pathogens 

• Compliance with standard precautions 

• Engineering controls and work practices to eliminate or
minimize worker exposure 

• Personal protective equipment (if engineering controls
and work practices do not eliminate occupational
exposures) 

• Prohibition of bending, recapping, or removing
contaminated needles and other sharps unless such an
act is required by a specific procedure or has no feasible
alternative 

• Prohibition of shearing or breaking contaminated
needles (OSHA defines contaminated as the presence or
the reasonably anticipated presence of blood or other
potentially infectious materials on an item or surface) 

• Free hepatitis B vaccinations offered to workers with
occupational exposure to bloodborne pathogens 

•  Worker training in appropriate engineering controls
and work practices 

• Post-exposure evaluation and followup, including post-
exposure prophylaxis when appropriate 

US Department of Labor, Occupational Safety and Health

Administration. 29 CFR Part 1910.1030.



Any specific eye, nose, mouth, other mucous membrane, non-intact skin, or
parenteral contact with blood or saliva, tissue, or OPIM that results from the
performance of an employee's duties is defined by OSHA as an Exposure
Incident.1-5 An exposure incident occurs whenever an instrument/device
contaminated with blood/saliva/OPIM causes a  percutaneous injury (needlestick
or cut with a sharp object) or contact of mucous membrane or nonintact skin
(exposed skin that is chapped, abraded, or with dermatitis). The OSHA
Bloodborne Pathogens Standard specifically dictates the exact procedures that
an employer must follow when an employee sustains an occupational exposure
(Table 1).1 The American Dental Association and the CDC and all related agencies
recommend that dental practitioners comply with the OSHA regulations
regarding bloodborne pathogens.1-7 As non-compliance could result in a higher
risk of bloodborne disease transmission and increased anxiety for the exposed
individual, and significant fines for the employer, effective post-exposure
management must be an essential part of every dental office’s infection control
and safety protocol.1-7 Exposure incidents place dental health care personnel at
risk for HBV, HCV and/or HIV infection. All exposure incidents should be
reported immediately, the exposed individual evaluated, appropriate
treatment of the exposure site performed and any indicated post-exposure
prophylaxis offered/ prescribed by a qualified health care professional.1-7 The
CDC defines a qualified health care professional as any health care provider who
can provide counseling and perform all medical evaluations and procedures in
accordance with the most current recommendations of the U.S. Public Health
Service, including postexposure chemotherapeutic prophylaxis when indicated.7

Prevent The Exposure Incident:
Prevention is cheaper and easier than the treatment of any disease, and this

principle applies to exposure incidents involving bloodborne pathogens as well.
Avoiding exposure to blood and OPIM, as well as protection by immunization,
remain primary strategies for reducing occupationally acquired infections (Table
2). If the proper preventive controls are implemented, most exposures in
dentistry are preventable. Despite even the best efforts, accidents and
occupational exposures from needlesticks and other sharps (needles, scalers,
laboratory utility knives, burs, explorers, and endodontic files) can and do occur.
Percutaneous injuries pose the most significant risk of transmission with
needlesticks and other hollow bore exposures of greatest concern, due to the
significantly increased volume of infected blood/OPIM contained within the
lumen of the needle/hollow bore instrument. Although the transmission of
bloodborne pathogens in dental health-care settings is rare, exposure to infected
blood/OPIM can result in disease transmission from patient to dental personnel,
from dental personnel to the patient, and, if conditions are right, from one patient
to another. Because oral health providers -- who will see multiple patients/day --
are routinely exposed to patient’s blood, and sharps/devices contaminated with
patient’s blood and blood-contaminated saliva during dental procedures, the
highest risk is transmission of infected patient to uninfected dental personnel.1-5,7

There are three basic prevention strategies which maximize prevention and
minimize the risk of infection following an occupational exposure consisting of
(Table 3):1-5,7

• Administrative Controls

• Engineering  Controls

• Work-Practice Controls

A combination of administrative, engineering, and work-practice controls is the
best means to minimize occupational exposures and all three controls should be
implemented wherever possible. The success or failure of each exposure control
measure should be evaluated, on a regular basis, and each control measure
modified, if indicated, to maximize safety and minimize the risk of exposure to
bloodborne pathogens. 1-5,7

Exposure Control Plan:
A comprehensive exposure control plan is the cornerstone to preventing

exposure to bloodborne and other types of diseases as well is minimizing
occupational exposures to blood/OPIM in the dental office. A detailed
explanation of how this will be accomplished in each dental office should be
written in an Exposure Control Plan. The Exposure Control Plan should include:

• A detailed description of all the infection control procedures to be followed,

• Personal protective equipment, with appropriate sizes for each member of
the dental team, that is to be used with every patient contact,

• A list of engineering controls and how and when they are to be utilized,

• Any work-practices, such as no recapping of needles with the two handed
method, that are in place,

• How and to whom exposure incidents should be reported, and

• Plans for post-exposure evaluation, treatment, prophylaxis and follow-up 

A comprehensive description of how to report, on a timely basis, each and
every injury/exposure, where and how to access medical evaluation, counseling
and testing, treatment, and medical follow-up of all occupational exposures
should clearly be explained in the Exposure Control Plan. This information must
be readily accessible to every employee.The office Exposure Control Plan should
be reviewed on at least an annual basis and modifications made as necessary.
Each new employee should read the plan and be trained on the office protocol
before any patient contact.1-5,7

An OSHA document, Model Plans and Programs for the OSHA Bloodborne
Pathogens and Hazard Communications Standards, contains the framework for
the Exposure Control Plan and can be downloaded at www.osha.gov.8

Additionally, the plan should include provision for administration of hepatitis B
vaccination. All employees should be encouraged to receive the complete 3-shot
series of hepatitis B vaccine.The first shot is administered at baseline, the second
1 month after the first and the third shot at 6 months. Hepatitis B vaccination
shall be made available within 10 working days of initial assignment, by a
qualified health care professional, at a convenient time and place, free of charge
to all employees who have occupational exposure, unless the employee has
previously been vaccinated against hepatitis B or the vaccine is contraindicated
for medical reasons. Employees may decline the vaccine, but must sign a
declination statement, also downloadable from the OSHA website. Furthermore,
at a later date, while still covered under the standard, an employee may decide to
accept the vaccination and the employer shall make available hepatitis B
vaccination at that time. Should a routine booster dose of hepatitis B vaccine be
recommended at a future date(which is not the current recommendation by the
U.S. Public Health Service), such booster doses shall be made available with all
the conditions of the initial series.1-5,7,8

Table 2

Health care workers should take the following steps to protect themselves and
their fellow workers from needlestick/sharps injuries:2

• Avoid the use of needles or sharps where safe and effective alternatives 
are available.

• Help your employer select and evaluate devices with safety features.

• Use devices with safety features provided by your employer.

• Avoid recapping needles with a two handed technique.

• Plan for safe handling and disposal of all contaminated sharps before
beginning any procedure using needles.

• Dispose of used needles promptly in appropriate sharps disposal containers.

• Report all needlestick and other sharps-related injuries promptly to ensure
that you receive appropriate followup care.

• Tell your employer about hazards from needles that you observe in your work
environment.

• Participate in bloodborne pathogen training and follow recommended
infection prevention practices

• Get vaccinated for hepatitis B.

Modified from NIOSH Publication No. 2000-108: NIOSH Alert: Preventing Needlestick
Injuries in Health Care Settings; http://www.cdc.gov/niosh/2000-108.html#3



In many instances, the exposure incident happens after the patient has left
the operatory. The dental bur is designed to efficiently cut tooth structure and
will, unfortunately, readily cut skin and tissue. Cuts, scrapes, lacerations and
abrasions from burs left in the handpiece -- one of the most frequently
reoccurring exposures in the dental office -- are a significant problem (Figure
1). While of lesser risk than needlesticks (because of significantly lower volume
of blood) bur injuries/exposures are considered by OSHA to be exposure
incidents.1-8 Fortunately, exposures from burs are almost 100% preventable. If
there is no bur left in the handpiece, there is no risk of injury. Every member of
the dental team should be instructed to remove all dental burs as soon as
tooth/restoration preparation and/or finishing have been completed.
Additional work-practice controls include placing used disposable
needles/syringes, scapels/scalpel blades, and other sharp items in appropriate
puncture-resistant containers (sharps containers) that are readily available to
all who handle contaminated sharps.1-5 Sharp’s containers may sit on the
counter or be mounted on the wall, but they may not be placed in a closet or
under a counter where the access is limited. All personnel who handle sharps
should be shown the proper way to recap a dental syringe or other type of
needle, stressing that all used needles should never be recapped or otherwise
manipulated by using both hands or any other technique that involves
directing the point of a needle toward any part of the body. Mechanical
recapping devices, designed for holding the needle cap to facilitate one-
handed recapping, or the one-handed scoop technique should be utilized.1-5

Furthermore, passing a syringe with an unsheathed needle should be avoided
because of the potential for injury. A work-practice control that might be
employed for procedures involving multiple injections with a single needle is
ensuring that, the operator should recap the needle between injections by
means of a one-handed technique. This can be done by utilizing a recapping
device or a device with a needle-resheathing mechanism. The assistant can
then safely return the capped needle to the instrument tray. At no time should
an exposed needle should ever be left uncapped (Figure 2). The following
hazard reductions should be implemented when removing used needles from
the syringe:

1. Make sure that the needle cap is secure and covering the needle,

2. Remove the anesthetic carpule, to eliminate any resistance from the needle
disengaging the latex diaphragm in the carpule, before attempting to
remove the needle,

3. Use a mechanical device, such as a forcep, and remove the capped needle
from the syringe,

4. Place the entire needle in the sharps container.

In an effort to reduce the number of needlesticks, OSHA revised the
bloodborne pathogens standard in 2001, when the Needlestick Safety and
Prevention Act of 2000 became effective.5,8 As a result of this update, employers
should consider “safer” needles or other “safer” sharps and/or devices as they
become available. Employees with occupational exposure (the dental team
including hygienists and dental assistants) should be involved in identifying
and choosing such devices. Many “safer” versions of sharp devices, such as self-
sheathing needles, scapels with retractable blades, etc., have become available
and should be considered.5-8 Each office should conduct an annual review ofSafe Handling and Safer Sharps:

Most of the exposures in the dental office are the result of handling of sharps

and usually happen outside of the oral cavity or peri-oral area.5 The majority of

needlesticks occur when recapping the needle after local anesthesia is

administered or after the procedure when the needle is removed form the

anesthetic syringe. However, exposure to blood/OPIM is a two way street and

extreme vigilance should be exercised to insure that the sharp, instrument

and/or device, that caused the dental provider’s injury, does not get reused or

come in contact with the donor patient’s tissues, resulting in a double exposure.

The best way to eliminate this situation is to have a standing policy that

anytime an exposure incident occurs, regardless of whether the event

happened in or out of the patient’s mouth, the sharp, instrument and/or device

that caused the exposure should be physically removed from the immediate

patient operating area.

Table 4:

Risk of Viral Transmission With 
Sharps Injury From Infected Source: 5,9

Source Risk   

HBV: 6-30%

HCV: 1.8%

HIV: 0.3%

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5011a1.htm

Table 3:

Strategies for Reducing Occupationally
Acquired Infections1-5,7

Administrative Controls 

• Policies and procedures put into place by the employer to insure a safe
work environment.

o This includes the written exposure control plan, reviewed and
updated on an annual basis, which defines what is expected of
each employee and the ramifications for non-compliance.

– Standard Precautions for every patient contact,
regardless of infectious status

• Gloves, mask, eye protection with side-shields

– Hepatitis B vaccination

– Education and training

Engineering Controls 

• Controls that mechanically reduce a hazard or injury from occurring.

o Sharps containers

o Needle recapping devices

o Use of the rubber damn

o Self-sheathing needles

o Dental units designed to shield burs in handpieces

o Safer medical devices, such as sharps with engineered sharps
injury protections and needleless systems.

Work Practice Controls 

• Controls that reduce the likelihood of exposure by altering the manner in
which a task is performed.

o No recapping of needles by a two-handed technique.

o Removing burs immediately after completion of tooth
preparation finishing.

o Restricting use of fingers in tissue retraction or palpation during
suturing and administration of anesthesia

o Minimizing potentially uncontrolled movements of such
instruments as scalers or laboratory knives.



the sharps in use and possible replacement with “safer sharps ” that are clinically
acceptable. A log of the date of this review, the personnel in attendance,
products reviewed, a brief explanation of the evaluation process and the
decision of whether any “safer devices” will be utilized should be completed and
maintained as proof of compliance. Cost may not be used as a justification for
non-selection if the device meets other selection criteria.8

What Is the Risk:

There are a number of factors that contribute the overall risk of bloodborne
disease transmission after an exposure incident (Table 4).2-5 Among these are the
prevalence of HIV, HBV and HCV in the patient population. The higher the
number bloodborne infections, the greater the probability of exposure to the
dental provider. Was the exposure percutaneous, which more efficiently
transmits virus or permucosal (eye, nose, mouth, mucous membrane)? How large
was the volume of the exposure? What was the amount of virus (viral load) of the
donor patient? The worst case scenario is high volume of blood/OPIM from with
a patient with a high viral load of virus. Conversely, low volume, low (or non-
detectable) viral load would constitute the lowest overall risk. By their nature
dental needles are very small bore, with the 21 gauge the largest in common
use. Therefore, the volume of infected material after a dental needle exposure is
very small. However, the risk, while minuscule, is not zero. A small volume of
blood from a person with a high viral load could transmit enough virus to cause
infection. The most transmissible bloodborne pathogen is hepatitis B which, for
a non-vaccinated person, has an overall risk from a single needlestick or a cut
exposure to HBV-infected blood of 6%-30%, depending on the viral titer of HBV.
Fortunately, there is a safe and efficacious vaccine against HBV and all dental
personnel with occupational exposure receive this vaccine.2-5 HCV is considerably
less transmissible with an estimated risk for infection after a needlestick or cut
exposure to HCV-infected blood of approximately 1.8%. 2-5 There have been no
known occupational transmissions of HCV in dentistry. HIV transmission after an
exposure incident is even lower and the overall risk is dependent of the type of

exposure. The highest risk exposure is percutaneous/parenteral (needlestick or

cut exposure to HIV-infected blood) with the rate of infection 0.3% (about 1 in

300).2-5 Of 1000  percutaneous/ parenteral exposures to HIV infected blood only

3 would transmit HIV, 997 would not be infected. Mucosal exposures (splashes

to the eye, nose, or mouth) to HIV-infected blood are even a lower risk and CDC

estimates 0.1% (1 in 1,000) would result in infection.There have been no reports

of documented transmission of HIV following contact with intact skin.2-5

Although very low, the risk of transmission of HIV, HBV and HCV is a concern for

the entire dental team and their families. Every effort should be made to prevent

exposure incidents in the dental office. Practice smart; practice safe! 

Post-exposure management and prophylaxis will be discussed in detail in the

next Forum.

Conclusions:

1. Exposure incidents place dental healthcare personnel at risk HBV, HCV

and/or HIV infection,

2. A detailed explanation of how to prevent exposure to bloodborne

pathogens should be written in an Exposure Control Plan,

3. A combination of administrative, engineering, and work-practice controls is

the best means to minimize occupational exposures and all three controls

should be implemented whenever possible,

4. Hepatitis B vaccination should be offered to every member of the dental

team with occupational exposure,

5. All dental personnel should be trained in techniques that minimize sharps

hazards.

Figure 1: This diamond bur left on the handpiece is a hazard that can be eliminated by removing the bur as soon
as tooth preparation is completed.

Figure 2: Minimize exposure hazards. Always recap an exposed needle before placing in the working area and
never recap using the two handed method.






