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ABSTRACT
Dentists, as well as other dental personnel are constantly
exposed to a number of specific occupational hazards. These
cause the appearance of various ailments, specific to the
profession, which develop and intensify with years. Despite
numerous technical advances in recent years, many
occupational health problems still persist in modern dentistry.
These include percutaneous exposure incidents (PEI), exposure
to infectious diseases, radiation, dental materials,
musculoskeletal disorders (MSD), dermatitis, respiratory
disorders, eye injuries and psychological problems. PEI remains
a particular concern, as there is an almost constant risk of
exposure to serious infectious agents. Aside from biological
hazards, dentists continue to suffer a high prevalence of MSD,
especially of the back, neck and shoulders. Awareness regarding
these occupational hazards and implementation of preventive
strategies can provide a safe working environment for all the
dental personnel. There is also a need for continuing dental
education programs in dentistry so that dentists can update
themselves with the latest and newer techniques and materials.
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INTRODUCTION
The history of occupational hazard awareness can be traced
back to the 18th century when Bernardino Ramazzini, who
is referred to as the ‘Father of Occupational Medicine’,
recognized the role of occupation in the dynamics of health
and diseases.1 Although modern dentistry has been cited as
the least hazardous of the all the occupations,2 many risks
still challenge the status of this occupation. Studies have
shown that dentists report more frequent and worse health
problems than other high risk medical professionals.3 Dental
personnel are exposed to various occupational hazards like
stress, allergic reactions, higher noise levels, percutaneous
exposure incidents (PEI), radiation, musculoskeletal
disorders (MSD), legal hazards, etc. A part from this, dental
environment is also associated with a significant risk of
exposure to various microorganisms. Infectious agents may
be present in blood or saliva, as a consequence of bacterimia
or viremia which cause systemic infections. Dental patients
and dental health care workers (DHCW) may be exposed
to variety of microorganisms via blood or oral or respiratory
secretions.4 The microbes penetrate the body through a cut

on the skin while performing either a medical procedure, or
a dental procedure, either resulting in an accidental biting
by the patient, or through a needle wound created while
imparting anesthesia. The current paper reviews various
studies relating to occupational health hazards in dental
profession.
MATERIALS AND METHODS
An extensive review of literature was done which engaged
most of the articles published in peer-reviewed journals
relating to the subject of occupational health hazards in
dentistry. Reports published only in English language were
included in the review. The present review noted that apart
from these hazards there are also other occupational hazards
which were not seen in the past like legal hazards and
suicidal tendencies in dentists.
Prevalence of Occupational Health Problems
A wide variety of workplace risks are known to exist in
dental profession at a global level. In India, an investigation
among Navy dentists revealed that 47% of them experienced
an injury from a sharp instrument during the past 6 months
and backache was the commonest hazard in 70.6% of the
personnel followed by occasional anxiety and wrist ache.5
A survey from the Norway found that public health dentist
reported occupational health complaints such as dermatoses
(40%), eye, respiratory and systemic complaints (13%) and
musculoskeletal problems (3%).6 In a study conducted
among dentists and dental auxiliaries in Riyadh, Saudi
Arabia about the prevalence of hearing problems in the last
5 years, 16.6% of subjects reported to be suffering from
tinnitus, 30% of the subjects had difficulty in speech
discrimination and 30.8% of the subjects had speech
discrimination in a background noise.7 Latex allergy and
glove dermatitis were reported in 9 and 22% of dental
personnel respectively in a dental school in Australia.8 Some
studies suggest that the prevalence and location of pain and
other symptoms such as headache, may be influenced by
posture and work habits, as well as various demographic
factors.9 A study carried out among the dental students
studying at University of Cartagena reported that 80% of
the students suffered from muscular pain due to the clinical
practice; the clinical areas where more pain was found were
surgery and periodontics and 15% of the students reported
pain in the neck and lumbar zone.10 Another study conducted
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among dentist in Southern Iran reported that, 33% of the
dentists were suffering from lower back pain while 28%
had neck pain. 11 Some of the studies from Australia
indicated that burns were the common workplace injuries
among the dental assistants and percutaneous injuries were
relatively frequent among dental students.12
Percutaneous Exposure Incidents
It represents the most efficient method of transmitting blood
born infections between patients and health care workers.
It could be related to the fact that, dentists work in a limitedaccess and restricted-visibility field and frequently use sharp
devices. Several studies suggest that about half of the
dentists report PEI due to needle stick injuries or due to
drilling instruments.13,14 Of concern in needle stick injuries,
is the fact that they often occur while giving injections, when
there is usually some residual bodily fluid in the needle
from the puncture site. The contact of the contaminated
blood to the doctor depends on various factors, such as:
Type of exposure, inoculums size, host response, infectious
agents and the amount of blood.15 Prevention of PEI remains
the key. Introduction of syringes, although costly, have been
shown to reduce needle stick injuries dramatically in this
regard.16 Glove damage is commonly reported by dentists,
particularly recent study in Queensland, Australia (79% over
12 months),17 a result which is supported by other studies
from the United Kingdom, where 2% of latex gloves and
5% of nitrile gloves sustained punctures following routine
clinical dental procedure.18 As such, it is important that
dentists remain vigilant for these types of exposures, so that
the potentially contaminated instruments and devices are
not subsequently used on patients.
Musculoskeletal Disorders
Muscular pain is a common affliction for dentists which
begins at the time they start their studies and it stays with
them during their professional practice affecting the spine,
neck, shoulders and hands.19 It has been proven that postures
which may exert a higher pressure on the intervertebral disk
and a prolonged spinal hypomobility are the important
factors which lead to degenerative changes on the lumbar
spine and subsequently causes lower back pain.
Musculoskeletal pain, particularly back pain has been found
to be a major occupational health hazard in dental
profession.20 A survey of dentist in Israel reported that 83%
of the dentist had experienced the lower back pain and neck
pain respectively.21 A study from the New South Wales
(NSW), Australia, found a higher prevalence of MSD among
dentists, with 82% reporting at least one musculoskeletal
symptom in the past month and 64% reporting backache
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during the previous month.9 Similar health problems have
been reported during studies of dentists in the United States
of America6 and among Norwegian dental hygienists.22 A
Saudi study, however, reported a slight high rate of MSD
among their subjects 74%.23 Some investigations suggest
that the prevalence and location of pain and other symptoms
may be influenced by posture and work habits, as well as
other demographic factors. Part-time dentists for example,
were found in one Thai study to have a high proportion of
MSD when compared to their full-time counterparts.14 The
number of years since graduation has also been shown to
be negatively correlated with musculoskeletal pain. The
finding that younger and less experienced dentists were more
likely to report MSD of the neck, upper back and shoulders
was also found in a study of dentists in Queensland,
Australia.17 Possible explanations was that experienced
dentists are probably better at adjusting their working
position and techniques in order to avoid musculoskeletal
problems, when compared to their less experienced
counterparts or, they simply develop coping strategies to
help deal with the pain. A more likely explanation; however,
is simply that those dentists with severe musculoskeletal
problems would have ceased working and would have not
been captured in a cross-sectional survey of dentists.
This later hypothesis is partially supported by a 5-year
follow-up study of dentists in Sweden. 24 Regarding
biomechanics, a previous Swedish study found that dentists
were exposed to a high load on the trapezius muscles
bilaterally, as well as prolonged forward bending of the
head.25 At work, the dentist works in a strained posture (both
while standing and sitting close to a patient), which
eventually leads to overstress of the spine and limbs. This
overstress produces a negative effect on the musculoskeletal
system and the peripheral nervous system. 26 Spine
degeneration and neck discopathy result in back pain and
neck pain.27 The posture which the dentist assumes at work
with the neck bent and twisted, an arm abducted, repetitive
and precise movements of the hand, are a frequent cause of
the neck syndrome and of pain within the shoulder and upper
extremities.28 Lumbar and lumbosacral discopathy arouses
pain in the loins and the lower back radiating to the lower
extremities, more often right than left. This can be explained
by a greater stress on the right side of the body when the
doctor works with a sitting patient. The dentist makes constant
monotonous movements, which stress the wrist and elbow
joints. Also of consequence are mechanical vibrations which
are produced by some dental equipment like ultrasonic scalers
and hand pieces and are transmitted to hands and arms. In
addition, the extensive use of hand tools in dentistry work
can cause a chronic extrinsic compression of the nerves in
the hand, and therefore may cause an entrapment of digital
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nerves.29 Median nerve and cubital nerve defects are seen
in a number of dental doctors. A consequence of the defected
median nerve in the carpal nerve is the so-called tunnel
syndrome. Its early phase is dominated by paroxysmal
paresthesia of the thumb and the index finger, which occurs
almost without exception at night and which is accompanied
by sensomotor disorders of the thumb and the index finger.30
Operations carried out during extractions stress not only
the elbow joint and the wrist joint but may result in chronic
tendon sheath inflammation. The long-term effect of all
those adverse circumstances occurring in the work of the
dental doctor may lead to diseases described as cumulative
trauma disorders.30

Infectious Diseases
Various infectious diseases, including viruses,31 such as
hepatitis,32 herpes,33 HIV,34 bacteria, fungi and prions may
be transmitted during dental procedures35 (Table 1). These
agents may be present in the saliva, blood and expired air
of infected individuals. The following are the main entry
points of infection for a dentist: Epidermis of hands, oral
epithelium, nasal epithelium and epithelium of upper
airways, epithelium of bronchial tubes, epithelium of alveoli,
and conjunctival epithelium.36,37 Dental procedures cause
major changes in the microbiological environment of a
dentist’s surgery. Legnani et al38 made an assessment of
the aerosol contamination resulting from dental procedures.

Table 1: Infectious agents causing health hazard
Category

Name

Transmission to humans

Effect on humans

Viruses (Coronaviridae)
Viruses (Flaviviridae)

Coronaviridae
Virus of hepatitis C (HCV)

Viruses (Flaviviridae)

Virus of hepatitis G (HGV)

I—mild upper airways diseases
I—hepatitis, cirrhosis;
C—hepatic carcinoma
I—hepatitis

Viruses (Hepadnaviridae)

Virus of hepatitis B (HBV)

Viruses (Hepadnaviridae)

Virus of hepatitis D
(HDV = Delta + HBV)

Viruses (Herpesviridae)

Herpes simplex virus
(HSV)/simple herpes virus
(type 1and 2)

Viruses (Reoviridae)
Viruses (Retroviridae)

Reoviruses
Human immunodeficiency
virus (type HIV-1, HIV-2)

Viruses (Retroviridae)

Human leukemia viruses
from T cells (HTLV-1,
HTLV-2, HTLV-5)
Actinomyces israelii

Air-droplet
Directly (cut, infection), through
blood and other human body fluids
Directly (cut, infection), through
blood, blood serum and other
human body fluids
Directly (cut, infection), through
blood, vaginal secretion; through
sexual intercourse, from mother
to fetus
Directly (cut, infection), through
blood, blood serum and other
human body fluids
Directly: Through kissing
(most frequently—type 1),
through sexual intercourse
(most frequently—type 2),
through a cut in the skin, through
hand contact
Air-droplet, directly
Directly (through blood, sexual
intercourse—homo and
heterosexual), through placenta
to fetus
Directly through blood, sexual
intercourse), food (with mother’s
milk)
Orally, directly (cuts)

Bacteria (Gram-negative
anaerobic bacteria)

Bacteroides fragilis

From cuts, operation, bites

Bacteria (Gram-negative
aerobic coccus bacteria)
Fungi (imperfect fungi,
anascogenic yeasts)

Neisseria meningitidis

Air-droplet, directly

Candida albicans and
Candida tropicalis

Directly

Bacteria (Gram-negative
anaerobic bacteria)
Prions

Fusobacterium
necrophorum
Creutzfeldt-Jakob’s
disease (progressive
subcortical degenerative
encephalopathy in
humans)

Directly, endogenic (resulting
from damaged tissues)
Directly (cut, infection)

Bacteria (Actinomycetes)

I—hepatitis, cirrhosis
C—hepatic carcinoma

I—hepatitis, frequently in the
form of a chronic cirrhosis
I—vesicular inflammation of oral
cavity and sexual organs, keratitis,
encephalitis

I—reoviral fevers
I—AIDS death;
C—neoplasm

I, C—leukemia of adults,
encephalitis
I—actinomycosis, nodular
suppurative lymphadenitis
I—pneumonia,
periodontitis, dermatitis, inflammation
of female genitals
I—meningitis
I—candidiasis of skin, nails, oral
cavity, vagina, rarely internal organ
candidiasis
I—infections of oral cavity, skin,
connective tissue, bone
I—Creutzfeldt-Jakob’s disease

I: Infectious or invasive activity; C: Carcinogenic activity3,31-37,39,41
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Air contamination was measured by means of the surface
air system method and the ‘plate’ method (air microbial
index). It was proved that during working hours the average
air bacterial load increased over three times, and the air
load levels were 1.5 times (aerobic bacteria) and two times
(anaerobes) greater as compared to the initial load. Infection
control procedures such as, attention to general hygiene,
appropriate sharp disposal, personal protective measures,
sterilization or high level disinfection remains the best
defense, not only to the dentist, but also to help transmission
of infectious agents between dental patients.39 Previous
studies suggest that these infection control procedures are
now being more widely adopted by dentists.40 However,
needle stick injuries continue to occur especially in young
dentists.41 Which is particularly concerning for workplace
environments given that no HCV or HIV immunization is
available.41
Latex Hypersensitivity
An intrinsic part of dentist’s protective equipment includes
gloves and mask. Latex gloves have been worn routinely in
dental profession for more than two decades and are basis
of good infection control strategies. However, the residual
or integral chemical components pose a potential health
hazard to some dental staff and patients.42 Latex gloves
dusted with corn-starch powder are most often used. The
gloves and mask form an inbuilt barrier against most
pathogens, and as recently proven, they also constitute a
very good barrier against viruses, provided that the gloves
and mask are intact.43 However, they may produce allergic
reactions primarily in those persons who use rubber products
on regular basis and dentists fall in this category. The most
important risk factor of immediate allergies is frequent
exposure to latex products.44 Sensitization may occur
through inhalation of air borne powder or through the skin.
Inhaled glove powder is capable of inducing type I
hypersensitivity response but the most common type of
allergic reaction is the delayed hypersensitivity or allergic
contact dermatitis.45 Atopy is another essential factor
contributing to the increased number of allergic cases. A
study reported that atopy was 2.2 to 4.5 times more frequent
in those health service employees who were allergic to latex
than in those who were not allergic. It is estimated that 2.8
to 17% of the employees of health service are allergic to
latex.46 The clinical symptoms of latex allergies include:
Urticaria, conjunctivitis accompanied by lacrimation and
swelling of eyelids, mucous rhinitis, bronchial asthma and
anaphylactic shock.47 Corn starch is not biologically neutral,
as was previously thought. It is allergenic and takes part in
immediate allergic reactions. The powder does not include
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detectable proteins but, as some studies demonstrated, the
health service employees who had an anaphylactic reaction
to the dusting powder were positive in skin tests.40 Starch
particles combined with latex protein allergens become
airborne, and consequently they are inhaled, or absorbed
by the skin.47,48 The intensity of aerosol effect grows with
the increased use of rubber gloves.47
Dental Biomaterials
There are many potentially toxic materials that are used in
dentistry that may pose a health hazard in the absence of
appropriate precautionary measures. Most of the dental
materials undergo an extensive range of tests both before
and after use. Even so, some dental materials are aerosolized
during high speed cutting and may thereby be inhaled by
dental staff. Other dental materials are volatile and may give
rise to dermatological and respiratory effects. Dental
polymer materials based on methacrylate, its polymer, and
polyelectrolytes, seem to be a major cause of contact
dermatitis in dental personnel.49 Dentistry uses variety of
different polymer materials. The setting of restorative
materials and adhesives is initiated chemically by mixing
two components or by visible light. In both cases,
polymerization is incomplete and monomers which are
nonreactive are released in atmosphere. 50 These free
monomers may cause a wide range of adverse health effects
such as irritation to skin, eyes, mucous membranes, asthma
and paresthesia of the fingers. Additionally, disturbances
of the central nervous system such as headache, pain in the
extremities, nausea, loss of appetite, fatigue, sleep
disturbances, irritability, loss of memory and changes in
blood parameters may also be noted. If acrylate sensitivity
is suspected, an acrylate patch test may be performed.
However, this test may not give an immediate result.51
Respiratory problem due to dental materials is also an
important occupational hazard. There are few studies which
reported asthma, conjunctival symptoms and allergic contact
dermatitis among dental technicians who were exposed to
acrylate compounds.52 It suggested that the use of a local
exhaust ventilation system significantly reduces the peak
concentration of methyl methacrylate vapor in the breathing
zone of dental technicians. However, the local exhaust
ventilation was not efficient in reducing the concentration
of airborne acrylic dusts.53 The dangers of chronic exposure
to mercury are well documented.53 The greatest exposure
of mercury to dentist comes from inhalation of mercury
vapors which represent an important source of exposure.54
New filling materials have been developed to help reduce
the dependence on mercury-based substances, such as
composite resins, although these may be less durable and
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clinically less effective than amalgam.54 Chemicals used in
radiology can also lead to occasional health problems.
Mixing of processor chemical components will cause the
release of sulphur dioxide in to atmosphere. Chronic
exposure to sulphur dioxide may result in bronchospasm.
Ammonia, a highly soluble respiratory irritant, is another
potential by-product released from the breakdown of
processing chemicals. Another source of vapor release is
the silver recovery unit. It is important that the lid to be
tightly secured and only opened in a well-ventilated area.
Hazards from Physical Agents
Dental personnel are exposed to noise of different sound
levels while working in dental clinics or laboratories. As
reported in a study, 16.6% of subjects reported of tinnitus,
30% had difficult in speech discrimination and 30.8% had
speech discrimination due to background noise.10 The noise
levels of modern dental equipment is below 85 db and up
to this point the risk of hearing loss is negligible. 55
Ultrasonic scalers sometimes may be a potential hazard to
the auditory system of the clinician and the patient. Damage
to operator hearing is possible through air-borne
subharmonics of the ultrasonic scaler. For the patient,
damage can occur through the transmission of ultrasound
through the tooth contact to the inner ear via the bones of
the skull. This later hazard is possible during the scaling of
molar teeth.56 Tinnitus is an early sign of hearing loss and
may occur following ultrasonic scaling in some individuals.
A small number of dentists have experienced tinnitus or
numbness of the ear after the prolonged use of ultrasonic
scaler, which indicates a small potential risk to hearing. The
topic of occupational eye injuries in dentistry is one that
clearly requires further study. Previous studies suggest that,
eye injuries among dentist may be as high as 10%,13 although
a Saudi investigation found a 1 month prevalence of 42%.57
A study in Australia suggested a low prevalence of eye injuries
among dental students and dental assistants.12 From a
preventive point of view, the regular use of eye shields and
goggles has been shown to reduce this problem.58
Radiation
Exposure to both ionizing and nonionizing radiation may
occur in dental practice. Radiographic equipment is a
common place in dental practice and the radiographs are an
integral part of clinical assessment.59 As such it is important
that good radiation practice be employed to protect the
patient and the staff. Dental staff should take steps to protect
themselves during exposures by standing behind protective
barriers, use of radiation monitoring badges and regular
equipment checks.59 Nonionizing radiation has become an

increasing concern among dentists with the use of ultraviolet
and blue light to cure or polymerize various dental materials.
Exposure of these wavelengths can cause damage to various
structures of the eyes, including the cornea, lens and retina.60
Safety shields and glasses have been shown to be protective
in this regard when used correctly. A study conducted among
Canadian dentists reported that occupational doses of
ionizing radiation among dentists and dental workers have
decreased markedly since the 1950s.61 However, the
potential effects of whole-body radiation remain of concern,
with secondary radiation scattered from bones of the
patient’s head now representing the greatest source of
radiation received by dentists and dental workers.62
General Health and Stress
Dentists tend to have a lower mortality rate than comparable
profession. They continue to succumb to similar causes of
death, namely cardiovascular disease, cancer and suicide.2
The risk of mortality from these conditions is probably
slightly higher than the general population. The most
common causes of impairment among dentists are believed
to be cognitive impairment, physical disability, chemical
dependency and mental illness.63 The common cause of
morbidity in dentists related to their occupation includes
MSD, stress, alcohol and drug abuse. It has been noted that,
poorer general physical fitness has been associated with
musculoskeletal symptoms and that physical exercise is
generally recommended to dentists and other professionals
with similar work load.64 Stress among dentists is thought
to result from many sources, including job satisfaction,
business income, working hours and staff vs patient
interactions.2 Dentists have been shown to be dissatisfied
with aspects such as their level of stress, threat of malpractice
and a limited amount of personal time.65 Working hours
also tend to be longer among dentists than the standard
working week of around 35 hours.66 The working hours
may have increased from what was reported to be an average
working week for dentists more than 30 years ago.67 It is
highly recommended that, the dentist should tread a fine
line between maintaining income and maintaining
professional and technical standards. Regarding substance
use, the most commonly reported cause of impairment
among dentists is chemical dependence.63 The rate of
alcoholism in the dental profession estimated to be about
8% and the dependency of other drugs is becoming a
growing concern in dental practice.2
Hazard due to Nitrous Oxide Gas
The National Institute for Occupational Safety and Health
(NIOSH) in 1994 issued a warning to hundreds of thousands
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of medical, dental and veterinary professionals working with
nitrous oxide (N2O).36 The institute warns that even with
preventive measures such as scavenging systems in place
these workers may be at risk for serious health effects due
to their exposure. Workers are exposed to N2O while
administering the anesthetic gas to patients. To protect
workers from the health risks associated with N2O, operating
rooms are often equipped with scavenging systems that vent
unused and exhaled gas away from the work area. Recent
research shows that these systems can significantly reduce
the risk of impaired fertility among female dental assistants
exposed to N2O.36,68 Several human studies have shown
that occupational exposure to N2O may cause reduced
fertility, spontaneous abortions, and neurologic, renal, and
liver disease as well as documented decreases in mental
performance, audiovisual ability, and mental dexterity in
susceptible individuals.68

and well-being. Immunization against various infectious
diseases like HIV, HBV, etc. is very essential for every
DHCW. It is very essential to maintain an adequate work
posture to prevent from MSDs. Dentists should control their
working hours, pace of work, be aware of occupational
hazards and observe their mental health. Strategies for
improving mental health and reducing the effects of
occupational hazards should be developed and implemented
in order to secure the well being of dentists. Serious
infections due to PEI can be avoided by use of appropriate
barrier techniques and high level sterilization. Dental
personnel should be familiar with the major signs and
symptoms of allergic reactions, including anaphylaxis
various continuing dental education programs should be
organized so that dental professionals can gain knowledge
about various newer methods and developments.
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