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Overview
Work-related musculoskeletal disorders (WMSDs) 
take their toll on productivity, daily discomfort, 
and the length of a career in dentistry. While 
increased productivity is the goal of most courses on 
ergonomics, cognitive self-awareness will enhance 
comfort and well-being. Learning to self-assess for 
WMSDs will improve the in-office quality of life.

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:
• Understand the impact of physiological stress on 

one’s well-being.
• Understand how ergonomics is vital in all aspects 

of dentistry.
• Identify characteristics of equipment that will 

promote good ergonomics.
• Identify risks that lead to musculoskeletal pain.
• Identify the predominant areas of pain in the 

dental practitioner and how often they occur.
• Identify ways to modify the dental team’s work 

practice.
• Apply the concept of cognitive awareness to 

prevent musculoskeletal dysfunction.
• Learn how nutrition is important in preventing 

muscle pain.
• Recognize the benefits of physical activities in 

reducing musculoskeletal disorders.

Introduction
“Many innovations in equipment and technique 
have been presented to the dental profession 
during recent years. The new modifications have 
resulted in easier work days for the dentist.”1 
This was written by Dr. Harold C. Kilpatrick and 

published in the Journal of Prosthetic Dentistry in 
1960. It begs the question, “If dental ergonomics 
has been progressing since 1960, why are dental 
professionals still suffering from work-related 
pain?” Why are work-related musculoskeletal 
disorders and repetitive strain injuries still a 
growing problem in dentistry?

Ergonomics
Ergonomics is the design science that fits the 
work to the worker. In dentistry this means 
providing equipment and instruments that 
adapt to the operator’s fingers, arms, neck, 
shoulders, back, legs, and eyes. Ergonomic 
applications are meant to increase comfort 
as the dental team works to keep pace with 
dentistry’s ever-growing challenges.

In order to decrease work related 
musculoskeletal disorders, dental professionals 
need to be aware of their posture while working. 
Sitting is the posture that the dental team 
should assume in all clinical procedures.

Major concern should be given to the selection 
of the patient chair, the dentist’s and assistant’s 
stool, as well as accompanying equipment 
including the dental light, mobile cabinet and 
dental unit.

In order to work on a balanced posture, the 
following features should be followed:
• Maintain erect posture; minimize forward 

bending or excessive leaning over the 
patient.

• Use an adjustable operator’s stool with 
lumbar, thoracic and arm support.

• Use a clinical assistant’s stool that provides 
arm support and foot rest.

• Position the operator’s feet flat on the floor 
and the assistant’s feet firmly on the foot rest 
at the base of the stool.

• Work close to the body - don’t overextend 
the arms or body to reach patient or 
instruments.

• Minimize excessive wrist movements; keep in 
neutral position.

• Position the components of the dental unit 
within a 21 inch radius of the assistant to 
avoid reaching or turning.

• Avoid excessive finger movements or 
excessive gripping of the instruments.
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• Position the assistant four to six inches 
higher than the operator to improve 
visibility of the operative site.

• Position the assistant’s thighs parallel to the 
patient chair to eliminate the need to bend 
or lean toward the patient.

• Select a patient chair with a narrow back to 
allow the dental team closer proximity to 
the patient.

• Place the patient in supine position.
• Check placement of adjustable light; 

position to avoid strain on the neck.
• Check room temperature; too cold will 

cause a decrease in the circulation and 
blood flow to the extremities.

Kinesiology
Kinesiology is concerned with adapting the 
worker to the work. It is the study of human 
movement and is used to improve ergonomic 
designs. The simple act of adjusting the 
operator’s light involves stretching, turning, 
reaching, bending, and re-positioning. It is not 
a simple act.

Ergonomists and kinesiologists study these 
movements in efforts to design dental 
equipment for increased comfort and ease of 
use. Remember, emphasis should be placed on 
the needs of the operating team since they will 
be using this equipment for long periods of the 
work day as compared to the length of time a 
patient is in the dental chair.

Proprioception
Proprioception is the sense of the relative 
positions of parts of the body and describes 
the amount of effort used at rest or in 
motion. Proprioception tells a person how 
far to reach, how much to lean, how much to 
crane the neck, and the extent of the stress 
the dental professional experiences while 
working. Members of the dental team can use 
their innate sense of proprioception to meet 
ergonomics halfway and thereby decrease 
the stress, strain and discomfort of providing 
dental care.

Martin et al.3 identified seven primary risks that 
can exacerbate work-related musculoskeletal 
pain. They are:
• Repetition
• Force

• Mechanical stresses
• The temperature of the treatment room
• Extrinsic stress
• Intrinsic stress
• Posture

Let us review these risk factors, starting with 
repetition. Dental professionals perform 
identical movements numerous times in a day’s 
work. Muscle pain and fatigue occur in the 
antagonistic tendon and muscle groups used to 
stabilize the body and extremities. Repetition 
without rest is fatiguing; unrelieved repetition is 
painful.

Force implies the use of large amounts of 
energy. Controlled force, which fatigues fingers 
and hands, is used routinely as one places 
instruments intraorally. Using hemostats to 
retrieve a buccal cotton roll or matrix band are 
examples of conserving energy. The hemostat 
minimizes the probing and twisting of the 
fingertips as the cotton roll is removed from 
the mouth.

Mechanical stresses are micro- or macro-
traumas caused by reaching, grasping, 
balancing, or manipulating. Consider the 
incorrect grasp while gripping an enamel 
hatchet. The “correct” pen grasp brings 
the finger pads into play to cushion the 
pressure, while an incorrect grasp stresses the 
unprotected sides of the fingers.

Room temperature should be set for the 
comfort of the dental personnel, not the 
patients, as dentists must deal with the 
treatment room environment all day and every 
day.

Extrinsic stress reflects the objective nature 
of our situations. Butler4 lists five common 
extrinsic stressors: time pressures, patient 
demands, uncooperative patients, high levels 
of concentration, and team issues. These 
stressors are ominous; they only appear to be 
within the dentist’s easy control.

Intrinsic stressors are self-imposed. Anxiety 
and worry are two examples. Dentists are 
excellent worriers; worry keeps a person 
alert for danger, yet excessive worry is 
counterproductive. Two examples of behavior 
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differences in areas of discomfort as students 
moved from their non-clinical to clinical duties, 
with the neck and upper back region doubling 
in numbers and being the most predominate 
area of pain.7 As students move into practice, 
their symptoms seem to increase, aggravated 
by repetition and force, in all types of dental 
practice.8

These postural disorders are widespread in 
the profession. A study by Alexopolous et al.10 
noted 62% of dentists surveyed had at least 
one musculoskeletal complaint, while 30% had 
chronic complaints. Note the comorbidity rate 
as reflected in Table 2 below.

Also significant is a study by Shaik et al., 
describing work-related musculoskeletal 
disorders among dental surgeons. They noted 
in their study that the majority of the dental 
surgeons had bad posture while working. The 
MSD’s most prevalent were neck disorders 
(73.3%), back disorders (86.6%), and shoulder 
disorders (20.6%). These disorders can be 
attributed to the fact that 100% of the dental 
surgeons had to twist at the waist, 96.7% bent 
their neck, and 86.7% were unable to change 
positions while working. All of these affected 
their musculoskeletal health.7

resulting from excess intrinsic stress are 
situational depression and burnout syndrome. 
Physical symptoms, such as headache, stomach 
ulcers, and chronic pain can also result from 
these intrinsic stressors.

Finally, postural stress is caused by assuming 
an extreme posture near the limits of the 
normal range of motion. Many dental 
professionals over-reach and over-twist 
throughout the work day, often ignoring the 
discomfort. Postural stress is perhaps the most 
important of Martin’s seven risk factors.

Nature and Extent of the Postural Pain
Work related musculoskeletal disorders are 
commonly experienced by dental professionals, 
and this problem begins when one is a student. 
A study by Shirzaei et al. noted that 80.8% of 
students studied were not aware of the correct, 
ergonomic position for dental procedures.5  
This was also confirmed in a study by 
Kanaparthy et al., noting that 89% of dental 
students had poor-to-medium levels of 
postural awareness, which has a significant 
association with MSDs.6 Ninety-three percent of 
students in Malaysian dental schools exhibited 
symptoms of musculoskeletal disorders in one 
or more body regions. These studies noted the 

Table 1. Discomfort reported by clinical and non-
clinical students in various regions of the body.9
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A healthy posture provides proper alignment 
of the body parts and promotes efficiency of 
movement. The energy conserved is energy 
that can be used in more productive endeavors 
like focus, concentration and other intensive 
dental tasks.

Flexibility implies the ability to shorten or 
stretch muscles, but it is important that the 
muscles not remain shortened or stretched 
for a long time. When the operator is perched 
on the dental stool and subconsciously tries to 
stay balanced with poor posture, the shortened 
or stretched muscles become fatigued. This 
leads to microtraumas at the cellular level. 
“Every microtrauma elicits a physiological 
stress response.”4 The result of habitual poor 
posture at chairside is that adaptive stretching 
or shortening occurs, setting the stage for pain, 
stiffness or chronic poor spine alignment. Take 
time to choose the correct type of stool for 
the dental staff and be certain that posture is 
maintained on these stools.

Adaptive changes in muscle position and tone 
create a cycle of imbalance. Stand up dentistry 
exacerbates this cycle: standing with the weight 
on one foot affects the balance posture of 
the feet, knees, shoulders, hips and spine. 
It is time now to consider sit down dentistry 
with a capable dental team working together 

to complete the treatment but eliminating 
stress (Figure 1). Operative procedure being 
performed by a highly skilled team utilizing 
ergonomic equipment with four-handed 
dentistry.

Proprioceptive perception is elicited by 
disturbances in the skin, muscles, joints and 
surrounding tissues. These disturbances are 
first detected by thermal, tactile, stretch, 
and pain receptors. Signals are generated 
that transmit information up the spinal cord 
to the cerebral cortex. These pathways can 

Figure 1. True four handed dentistry with all four 
hands working together by the operator and 
assistant.
Courtesy of Betty Finkeiner.

Table 2. Prevalence of musculoskeletal complaints and its 
consequences in the past 12 months among dentists (n=430).10
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be conscious or subconscious. Conscious 
proprioception facilitates complex motor 
activity; the subconscious is concerned with 
posturing during sitting, standing, or walking.11 
Conscious proprioception relates to fine motor 
tasks. Locating a root canal, treating soft tissue 
with laser therapy or placing a restoration are 
fine motor skills and make use of the conscious 
proprioceptive pathways. The dental team 
members can more easily evaluate responses 
to these conscious signals.

Lower back posture, the amount of exertion, 
over-stretching, and head position are 
governed subconsciously. These factors cause 
many work-related disorders. Sometimes a 

person does not realize the damage they have 
done until they modify positions or change 
their tactics.

How can a person more closely monitor 
their subconscious proprioceptive messages? 
Each person has an innate capacity for 
monitoring one’s body. Usually the body will 
try desperately to tell us what we need to 
know despite the disconnect caused by our 
conscious unawareness. However all of us have 
the capacity to be mindful, which is very old 
concept that is tied to yoga and meditation. 
Frequent evaluation of the balancing muscles 
in our neck, shoulders, back and legs will give 
us early warning if they are being over-worked.

Table 3. Description of Musculoskeletal disorders in terms of 
perception of pain and stiffness among dental surgeons (n=30).7
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are subconsciously undergoing, they can limit 
their musculoskeletal discomfort.

Nutrition
At the end of a long day at the office, ice packs 
and Ibuprofen are not the only way to relieve 
muscle soreness and stiff joints. “There is 
growing evidence that some dietary factors 
can play important roles in maintaining health 
and even reversing the progression of chronic 
diseases, with anti-inflammatory effects as an 
important underlying mechanism.” Diet is a key 
element in managing the inflammatory process 
via certain nutrients or dietary components. 
The consumption of fruits, vegetables, whole 
grains and nuts have been shown to reduce 
inflammation.14

Nutrition and muscle, bone and joint health 
possess a close relationship. According to 
the International Osteoporosis Foundation, 
calcium, Vitamin A, B, D & K, protein, fruits and 
vegetables, and Zinc are needed to prevent and 
manage musculoskeletal disorders and bone 
maintenance.

While injury, overuse and medical conditions 
can lead to aching muscles, a poor diet can also 
lead to muscle pain. Dehydration, electrolyte 
imbalances and an out-of-balance diet can also 
cause muscles to hurt. A balanced diet provides 
vitamins, minerals and essential nutrients that 
keep a person’s muscles working properly, 
prevent injury and can reduce aches and 
pains. Electrolytes are minerals the body uses 
to transmit and receive nerve impulses that 
allow for proper functioning and movement 
of a person’s muscles. Muscle pain can be 
caused by a potassium deficiency; therefore it is 
important to include bananas, fruits, fish meats 
and vegetables in the diet. A lack of protein 
also causes aching muscles. Protein is found 
primarily in eggs, milk cheese and lean meats. It 
is always important to drink plenty of water to 
maintain muscle health.15

Musculo-skeletal and Work-related 
Disorders
Dental professionals know that “incorrect 
working posture is the major cause of 
musculoskeletal problems in dentistry”16 
Improved vision and a balanced posture are 
easier to accomplish if the patient is in a supine 

Because dentistry requires concentration and 
extraordinary focus, the dental professional 
can lose track of the exertion level and posture 
as one deals with distractions and technical 
demands. The legs and hips can lock a person 
in an operating position; the shoulders and 
neck can tense to hold the head in position. 
Therefore, it would be much better to learn 
to monitor the subconscious proprioceptive 
feedback routinely. On a practical note, each 
member of the dental team at chairside should 
be observant and remind each other with 
a verbal or non-verbal cue that it is time to 
modify a chair position.

Stress Management
“When a person is more in touch with his/
her body as a result of paying attention to it 
systematically, the person will be far more 
attuned to what it is telling them and better 
equipped to respond appropriately.12 In 1936 
Hans Selye wrote a very important letter to 
Nature magazine.13 In his letter he described 
“the non-specific neuroendocrine response 
of the body” to negative stressors. This was 
the forerunner of his General Adaptation 
Syndrome. In subsequent work, Selye used the 
terms “distress” and “eustress” as subgroups of 
his original term: “stress.”

Distress comprises the negative stressors or the 
previously mentioned risk factors. Eustress, or 
good stress, balances that distress. Examples 
of eustress are exercise and mental relaxation. 
While the body cannot physically discern 
between distress and eustress,14 it is incumbent 
upon one to introduce eustress into the 
workday to balance the negative stress a person 
encounters.

Some examples of eustress tactics that can be 
used are:
• visualizing individual muscles and focusing 

on what each muscle is doing
• using proper nutrition
• improving posture
• avoiding eyestrain
• engaging in gentle stretching and mild 

exercise.

The first tactic requires a mindful approach 
and continual practice. Then, if the person can 
determine the amount of stress and strain they 
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dental unit is near the assistant to reach within 
21 inches (Figure 5).

Concern for ergonomics should not lay claim 
only to the clinical areas of the dental office but 
should be a concern for the business office, too. 
The same factors that relate to reaching and 
stretching are factors for stress in the business 
area (Figure 6). 

Apply the principles of motion economy to the 
business office by considering the following:
• The height of the working area in the dental 

business office should be at elbow height or 
one to two inches lower.

position. In addition, bending can be relieved 
if the chair is void of wide wings and has a thin 
and narrow back (Figure 2).

Operator stools are available that help maintain 
the natural “S” curve of the spine thus improving 
posture (Figures 3a and 3b). Assistant stools 
need to provide abdomen and back support 
bars (Figure 4). In addition, eyestrain and 
headache are related to poor posture. Trigger 
points in the sternocleidomastoids can be 
activated by maintaining the head and neck in 
unbalanced positions.

Treatment room set up with all equipment in 
place for true Four Handed Dentistry. Note the 

Figure 2. Patient Dental Chair 
with Thin Back.
Courtesy of DentalEZ, Malvern, PA.

Figure 4. Assistant Stool with 
Back and Abdominal Support.
Courtesy of DentalEZ, Malvern, PA.

Figure 5. Dental treatment room setup with 
ergonomically designed patient chair, transthoracic 
dental unit, operator and assistant stools, and mobile 
cabinet in place for the assistant.
Courtesy of HSP, Inc, Birmingham AL.

Figure 3a. Operator’s Stool with 
Elbow Support.
Courtesy of DentalEZ, Malvern, PA.

Figure 3b. Basic Operator’s 
Stool.
Courtesy of DentalEZ, Malvern, PA.
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raised above the head (stretch is felt on the 
side of the trunk).

• Upper Thoracic Extension Exercises 
(stretches anterior chest wall): Sit in the 
chair and place both hands behind the head. 
Inhale and take both elbows backwards.

• Hip Flexor Stretching: Stand with one leg 
forward and the other backward (legs three 
feet apart). Bend the front leg forward at the 
knee while maintaining the back leg straight 
with knee extended and the heel slightly 
raised. Shift the body weight on to the front 
leg (a stretch is felt over the anterior thigh).

Physical activity seems to play a pivotal role in 
the presence and severity of musculoskeletal 
pain in members of the dental profession. A 
study performed by Koneru and Tanikonda 
compared musculoskeletal pain among dentists 
who engaged in yoga, those who engaged in 
physical activities, and those who were inactive. 
The practitioners who practiced yoga had the 
least amount of musculoskeletal pain at 10.5%, 
those participating in other physical activities 
were second at 21.7%, and the patients with no 
physical activities exhibited the greatest amount 
of pain at 45.6%. They concluded that the role 
that physical activity plays is significant in the 
quality and quantity of work related MSD’s, with 
yoga more efficient because of its controlled 
nature and positive effect on the psychological 
stress and strain.10 A study by Gupta et al. 
looked into how complementary and alternative 
medicine (CAM) therapies, such as acupuncture, 
herbal medications, meditation and music 
therapy, along with massage and yoga exercise, 
affected muscle pain. The authors noted 
that the dentist’s degree of pain decreased 
significantly after using CAM therapies.19

Conclusion
Due to the sedentary nature of dentistry, 
with hours spent sitting in the dental stool, 
manufacturers are continually re-designing 
equipment in an effort to make dentistry 
easier. Often, concentration is on the patient 
but emphasis needs to be placed on the dental 
health team, since they are spending hours at 
chairside.

Starting with the dental equipment and ending 
with the efficient design of the operatory, it is 
important to choose equipment to help balance 

• The feet should rest on the floor.
• Position materials as close to the point of use 

as possible.
• Use motions that require the least amount of 

movement.
• Minimize the number of materials to be used 

for a given procedure.
• Use smooth continuous motions instead of 

zig-zag motions.
• Organize materials in a logical sequence of 

use.
• Use ergonomically designed stools or chairs 

to provide good posture and support.
• Minimize the number of eye movements.
• Provide lighting that eliminates shadows in 

work areas.
• Position computer monitors to allow for a 

line of sight to the screen that is within 10–40 
degrees horizontal.

• Provide work areas that are at elbow level or 
one to two inches lower.

Because dentistry is a sedentary profession it 
is incumbent upon the dental professional to 
exercise regularly. Short stretching or exercise 
breaks have benefits such as:
• reduced muscle tension
• increased range of motion
• enhanced muscle coordination
• increased circulation
• increased energy.17

Stretching is very important and can be 
integrated into a daily routine. An aerobic 
exercise program is recommended along with 
chair side exercises that target specific areas. 
Kumar et al. aimed these exercises to withstand 
the forces involved in activities a dental 
professional performs daily. They made them 
as simple as possible so they could be practiced 
chairside.18

• Tucked Chin: Sit in the chair and try to tuck 
the chin (take the chin towards larynx) until 
a stretch is felt near the posterior hair line. 
Now gently apply pressure on the occipital 
region while tipping the head forward.

• Hand Stretch: Raise the arm with elbow and 
wrist extended and spread the fingers wide. 
With other hand bend the wrist and fingers 
into more extended position (a stretch is felt 
under the wrist).

• Lateral Trunk Stretching: Sit in the chair 
and bend to one side with opposite hand 
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efficiency with comfort. An active lifestyle 
outside the office, such as integrating yoga or 
alternative therapies into a daily routine, and 

proper nutrition will help minimize the degree 
of pain. This will result in a higher quality of life 
in and out of the dental practice.

Figure 6. Business Office Assistant Seated Properly.
Adopted from Finkbeiner BL, Finkbeiner CA. Practice Management for the Dental Team. Elsevier. 2016.
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/professional-education/ce-courses/ce508/start-test

1. An ergonomically correct operator’s stool includes all of the following EXCEPT ___________.
A. non-slip cushion surface
B. adjustable lumbar support
C. small wheels for easy rolling
D. adjustable height support

2. In order to work on a more balanced working position, incorporate all of the following 
in your daily routine EXCEPT _______________.
A. place patient in supine position
B. avoid excessive finger movements
C. avoid reaching for instruments
D. keep a consistent working position

3. Proprioception _______________.
A. is the sense of the relative positions of parts of the body and describes the amount of 

effort used at rest or in motion
B. tells the person how far to reach, how much to lean and how much to crane our neck
C. includes the study of movement
D. A and B

4. The seven primary risks that can exacerbate work-related musculoskeletal pain include 
all of the following EXCEPT _______________.
A. repetition
B. mechanical, extrinsic and intrinsic stresses
C. the height of the operator’s stool
D. the temperature of the treatment room

5. Repetition in dentistry is a problem for the operator because _______________.
A. the dental professional performs identical movements multiple times a day
B. repetition without rest is fatiguing
C. unrelieved repetition is painful
D. All of the above.

6. Extrinsic stress includes all of the following EXCEPT _______________.
A. time pressure
B. patient demands
C. team issues
D. anxiety

7. The most prevalent musculoskeletal complaint among dentists in the study in the past 
twelve months was _______________?
A. neck
B. shoulders
C. lower back
D. hand/wrist

http://www.dentalcare.com/en-us/professional-education/ce-courses/ce508/start-test
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8. The height of the working area in the dental business office should be at elbow height 
or one to two inches lower. The feet should rest on the floor.
A. Both statements are true.
B. Both statements are false.
C. The first statement is true and the second statement is false.
D. The first statement is false and the second statement is true.

9. A study by Shirzaei, et al. discovered that 81% of dental students were not aware of 
correct positions for dental procedures. It has been noted that postural pain begins in 
the dental school clinic.
A. Both statements are true.
B. Both statements are false.
C. The first statement is true and the second statement is false.
D. The first statement is false and the second statement is true.

10. If we are sitting on the dental stool trying to stay balanced with poor posture, all the 
following can occur EXCEPT _______________.
A. microtraumas occur at a cellular level
B. shortened muscles become fatigued
C. stretched muscles are relieved
D. muscular balance becomes upset

11. Conscious proprioception is concerned with posturing during sitting, standing or 
walking while subconscious proprioception facilitates complex motor activity.
A. Both statements are true.
B. Both statements are false.
C. The first statement is true and the second statement is false.
D. The first statement is false and the second statement is true.

12. A cause of aching muscles can be due to all EXCEPT _______________.
A. a protein deficiency
B. an increase in Potassium
C. dehydration
D. injury and overuse

13. Short stretching or exercise breaks have these benefits _______________.
A. reduced muscle tension
B. increased range of motion
C. increased circulation and energy
D. All of the above.

14. The role that physical activity plays in the severity of musculoskeletal pain has shown 
that all of the following are true EXCEPT _______________.
A. those practitioners with no physical activity reported the highest incidence of pain
B. those practitioners who practiced yoga experienced the lowest level of pain
C. the degree of pain noted was not significantly altered while employing complementary and 

alternative medicine therapies (CAM)
D. All of the above are true.
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15. Manufacturers continually re-design dental equipment in an effort to make dentistry 
easier; cognitive appraisal allows us to implement eustress strategies.
A. Both statements are true.
B. Both statements are false.
C. The first statement is true and the second statement is false.
D. The first statement is false and the second statement is true.
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