Ergonomics, posture and exercises —
Painfree, prolong orthodontic career
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§ ABSTRACT

Orthodontists are exposed to several occupational hazards. Back and neck pain arising due to improper posture is very

common in this community. The nature of work entails abnormal flexion of the lumber spine and subsequent loading on the
inter-vertebral disks or extra tension in the spinous ligaments causing musculoskeletal disorders. Neck and shoulder, lower
back, hand and wrist are the most commonly involved regions. Obtain an accurate diagnosis from a qualified healthcare
provider. Early intervention is the key. Treatment may range from pain relief medications and rest to surgery and ergonomic
interventions at work place and home. The current paper discusses etiology of musculoskeletal disorders (MSD) preventive
measures which can be incorporated to ensure a trouble free professional career.
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Introduction

Orthodontic professionals often develop musculoskeletal
problems, which are related to suboptimal work-
environment ergonomics that might be responsible
for improper sitting postures and movements causing
unnecessary musculoskeletal loading, discomfort,
and fatigue. Insufficient or inappropriate equipment,
inappropriate work-area design, direct injuries, repetitive
movements from working with instruments, or sitting
for extended times with a flexed and twisted back are
contributing factors to neck and low-back ailments."4

Musculoskeletal disorders, including repetitive motion
injuries, result in painful work, lost work days, and in
extreme cases, disability resulting in forced retirement.
Musculoskeletal disorders are not highly predictable in any
single person. Individual susceptibility or predisposition
and personal risk factors such as past injury and underlying
medical conditions contribute to the risk for musculoskeletal
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disorders. Every Orthodontic professional can take
steps to reduce their risk of sustaining musculoskeletal
disorders. The limited research in the orthodontic literature
showed increased risks for developing these types of
musculoskeletal disorders (MSDs).l+!

Etiology

The dental chair position and the operator’s stool position
and orientation relative to that of the patient, combined
with the orthodontist’s effort to maintain visibility of the
oral environment, result in awkward positions over long
periods of time; these in turn result in back problems.®'The
causes of MSDs include equipment that is poorly designed
or improperly used; the use of various types of force by
parts of the body; awkward posture; repetition; the use of
vibrating tools; and other factors, including some that are
not work related (such as obesity, arthritis, autoimmune
disorders, and smoking). Although there are known risk
factors for MSDs, it is difficult to attribute a given disorder
to a specific risk factor.

Effects of MSDs

Musculoskeletal problems happening outside the work
environment can either worsen with work or make work
difficult.” Various structures can be affected — muscles,
ligaments, tendons, nerves, joints, and supporting
structures (inter-vertebral disks). A number of disorders
are included under this category: Upper and lower back
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pain, herniated disk, neck pain with or without cervical
root problems, carpal tunnel syndrome, tendinopathies,
shoulder pain, rotator cuff tendinopathies, and repetitive
strain injuries. Upper and lower back pain and inter-
vertebral disk diseases (acute or chronic) are responsible
for absence inOrthodontic practice. The symptoms include
low back pain, stiffness, and sciatica with neurological
features such as tingling, paresthesia, and muscle weakness.
This can result in chronic pain (mechanical low back pain)
and difficulty in performing various tasks such as bending,
lifting, and driving long distances.

Neck problems are associated with a similar etiology,
especially awkward body and head posture, which are
often required for direct vision into the mouth (commonly
in lingual orthodontic practice). The introduction of indirect
bonding and magnifying loupes is probably the only
development over the years that helps orthodontists keep a
more neutral or balanced posture.l'” The symptoms include
intermittent neck pain, often radiating to the shoulders (with
stiffness); headaches; tingling, or pins and needles down the
arms and fingers, resulting in weakness; and clumsiness. In
more severe situations, disk prolapse can occur and, later,
degeneration (cervical spondylosis). Because the shoulder
muscles are innervated by the brachial plexus, there is also
strain on the shoulder muscles (pain, weakness) that will
complicate the situation.

Tendonitis usually causes pain and discomfort that worsens
with movements. Tears also cause weakness in abduction;
old and degenerative tears cause impingement in the
subacromial region (arc pain in abduction, eased beyond
90-100°). Although direct injuries are rare in dentistry,
eccentric loading of the tendon or the muscle and working
with the arm in an abducted position for a long time is
common. Cervical spondylosis can cause further muscle
weakness, which will give rise to more pain exacerbated
by radiating pain from nerve root irritation."

Carpal tunnel syndrome (CTS) is the most common nerve
entrapment syndrome. It involves the entrapment of
the median nerve at the level of the wrist. In the work
environment, CTS results from rapid, repetitive, and daily
use of the hand and fingers for many hours at a time. The
problem is compounded when working with a bent wrist,
exerting force, working with vibratory tools, and in cold
environments. This can result in tingling in the thumb,
index, middle, and half of the ring finger; night pain; and
pain when handling tools.!'?

Tendinopathies are inflammations of the tendons or the
tendon sheaths. The affected area is swollen and sensitive

to touch, whereas pain is elicited with certain movements
such as grasping and pinching. Practically, this translates to
difficulty in handling instruments because it affects grasping
and rotational and lateral bending of the wrist.

Good Ergonomics

The practice of good ergonomics is a significant strategy for
the prevention of MSDs. There are several recommendations
for improved ergonomics specific to dentistry [Table 1].
Ergonomics in orthodontics is the study of the relationship of
humans or clinicians to their working environment and the
development of methods, tools, and equipment to improve
working conditions, increase efficiency, and reduce injury.
In realistic terms, this means selecting and appropriately
using equipment that allows for comfortable postures, using
instruments that minimize gripping force and vibration,
positioning the patient to allow maximum access and
visibility with minimal bending and leaning, maintaining
good general health, and recognizing and addressing the
warning signals for MSDs early in their progress.!'s-1%

Dental Equipment and Dental Instruments

Items attached to the dental cart or delivery system may
provide resistance because of weight, balance, or the pull
of cords. Some potential solutions to these issues include

Table 1: Application of ergonomics in orthodontics

Ergonomics plays an important role in preventing injury and illness.
Itis an applied science concerned with designing and arranging
things people use so that the people and things interact most
efficiently and safely. Ergonomics can be applied to dentistry in the
following ways:

Awkward bending, twisting, and reaching far places induces
stress on the musculoskeletal system and can lead to discomfort.
Providing sufficient space in dental clinics prevents all this.

Reduce physical efforts by avoiding bent or unnatural postures.
Ideally, equipment should allow work in a relaxed and well
balanced position.

Minimize sustained effort by brief but frequent rest or pauses,
which can minimize fatigue and can enhance productivity. Try to
incorporate variety of different activities to shift musculoskeletal
demands from one part of the body to another.

Instrument design reduces force exertions, maintain hand and
wrist in neutral position. There should be no wrist bend.

When selecting hand pieces, look for lightweight, balanced models
with sufficient power built in light sources.

Lighting should produce even shadow free, color corrected
illumination concentrated on operating field. Overhear light
switches are readily accessible. Hand mirrors can be used to reflect
light intra-orally. Fiber optic hand pieces and concentrated lighting
to the operating field. All this help in preventing stress.
Magnification improves neck posture and provides clearer vision.
Position the patient so that the operator’s elbows are elevated no
more than 30 degrees.

Adjust the patient chair when accessing different quadrants.
Alternate between standing and sitting dentistry.
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e Selecting high-speed suction handles that are not
awkward to hold and activate.

e Purchasing lightweight instruments that have a balanced
feel.

e |Installing cords that are long enough to allow the
operator to manipulate into a comfortable position yet
not so long as to add unnecessary weight.

e Any other available features that make the equipment
more comfortable to operate.

Some useful strategies for reducing the risk of repetitive
strain injuries are to use instruments with larger-diameter
handles that require less gripping force; select instruments
that are textured to allow easier gripping; avoid awkward
wrist positions; take small rest breaks when performing
repetitive tasks; and use mechanical scaling devices
where appropriate to reduce the need to exert force when
root planning and scaling. The use of mechanical scaling
devices will also decrease the duration of the stressful
activity.['9

Posture and Patient Positioning

Orthodontists often work using static body positions,
such as extended elbows, for prolonged periods of
time. This requires the retraction of at least 50% of the
body’s muscles to allow the body to remain motionless
while resisting gravity. This static loading of the muscles
causes greater fatigue than moving forces, and may
lead to MSDs in addition to chronic back, neck, or
shoulder pain.l'”'® Posture and patient positioning are
two important tools in preventing the use of static body
positions. Operator and assistant posture and patient
positioning go hand in hand as a strategy for improving
chair-side ergonomics. Good operator position consists
of the following elements:

e Head and neck relatively erect with the focal distance
13 inches to 18 inches from the patient’s face.

e Operator loupes adjusted to focus on the working field
at a distance of 13 inches to 18 inches.

e Shoulders should be parallel to the floor.

e The back should be supported at approximately a 100°
to 110° angle to the stool seat.

e Elbows should be at the sides at the level of the patient’s
mouth.

e Forearms should generally be parallel to the floor.

e Knees should be slightly below hip level.

e The left leg should be extended under the patient’s
chair with the foot flat on the floor while the right
foot operates the rheostat (reverse for a left-handed
operator).

Ideal position to place the patient, while working on
the maxillary arch is with the chair fully supine. With

the patient in this position, the operator can use the
mirror for indirect vision without bending, leaning, or
stretching. For the mandibular arch, elevate the back of
the patient’s chair between 5 degrees and 30°. When
working on either arch lower the patient’s chair to just
above the operator’s leg.

Four-Handed Orthodontics

Working with an assistant not only increases the efficiency of
the procedure, but also allows the Orthodontist to maintain
posture and avoid awkward positions. Effective four-
handed techniques require the active participation of both
the Orthodontist and the assistant. The Orthodontist must
communicate adequately to the assistant, the sequence of
instruments, so that the appointment progresses smoothly.
Instrument transfers should occur in a designated transfer
zone, ensuring that both the assistant and the Orthodontist
understand where and how instruments will be passed,
reducing the need for unnecessary movement while also
increasing efficiency and reducing the risk of accidentally
dropping the instrument.

The Orthodontist Chair-Saddle Seat

If a seat does not allow the pelvis to maintain its neutral
position during work, it will cause spinal stress. A good
sitting posture maintains the spinal curves normally
present in the erect standing position. The saddle seat has
radically changed the seated position and it can actually
help and give back support to pain-free work." Thighs
of Orthodontist should be parallel with the floor and the
feet flat on floor. Position the chair close to the patient (to
minimize forward bending). Orthodontist’s legs should be
directly under the patient’s chair. The saddle seat maintains
the shape of the spine in a natural “S” shape rather than
strained seating positions [Figure 1].

Exercises

Hip Bridge Exercise

How to do it — Lie on your back, feet flat and hip-width
apart, arms relaxed, and knees bent. Squeeze your buttocks
as you lift your hips, creating a straight line from the knees
to the shoulders. Hold for a slow count of five, and then
lower slowly [Figure 2]. Build up to 10 to 20 repetitions.

What it does — This move counteracts the effects of too
much chair time, which puts excessive pressure on the
spine. It stretches the hip flexors and strengthens the
muscles that stabilize the spine, including those of the
lower back, the gluteus, and the large stabilizing abdominal
muscles.
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Figure 1: Saddle seat maintains the shape of the spine in a natural
“S” shape

Strengthening the Neck Muscles

These exercises strengthen the neck musculature. This
includes cervical paraspinal muscles and suboccipital
muscles. These exercises are called isometric exercises.
Isometric exercise is a type of exercise involving the static
contraction of a muscle without any visible movement
in the angle of the joint. In simple terms, this means
that in these exercises the length of the muscle does not
change.?)

1. Press your palms against your forehead and push against
each other, resisting motion. Hold this position for 5
seconds and repeat this exercise 3 times.

2. With this next cervical strengthening exercise place
your hand against the side of your head. Try to bring
to your ear your shoulder, resisting the motion. Repeat
this exercise on the other side. Hold each position for
5 seconds and when finished relax slowly.

3. Cup both hands against the back of your head. Attempt
to push your head back, resisting the motion. Hold this
position for 5 seconds, and when finished relax slowly.

4. In the final cervical strengthening exercise, put your
right hand against the right temple. Attempt to turn your
chin to your right shoulder, resisting the motion. Repeat
this on the left side. Hold for 5 seconds, and then relax
slowly. Do these neck exercises 3 times [Figure 3].

Wrist Strengthening Exercises

1. Support your forearm on a table. Holding putty in your
hand. Bend your fingers pressing deeply into a sponge/
ball of wool. Then straighten fingers as much as possible.

2. Wrist in mid-position. Put the other hand over the back
of the hand to be exercised. Try to lift the back of the
hand up while preventing movement with your other
hand.

3. Wrist in mid-position. Put the other hand under the
hand to be exercised. Try to bend the hand down while
preventing movement with your other hand [Figure 4].22"

Figure 2: Hip Bridge exercise

Fingers and Thumbs Strengthening Exercises

Like with exercising any other part of your body, warming
up of fingers and thumbs is important and should not be
overlooked.

1. Bend each finger back until you feel a slight stretching.
Then bend each finger forward. Note that this should
not be done to the point of pain.

2. Place one hand flat on a table in front of you, palm
down. Lift and lower each finger one by one.

3. Keep your fingers flat on the table. Spread them apart
as far as you can, then bring them as close together as
possible.

4. Alternatively, crumple up a piece of paper or cloth so
it fits comfortably in your grasp. Squeeze the object as
hard as you can, then relax.

5. Touch your thumb to each of your fingertips. Make sure
that each touch makes an “O’” shape.

6. Bend the end joint of your finger, keeping all other
joints straight. Hold for a moment, then straighten.

7. Keeping your fist joints straight, bring your fingers in as
tightly as you can. Then, open your fingers completely.

8. Bring your thumb over your palm as far as possible.
Stretch it away from your palm as far as possible.

9. Slap your pinkie, ring finger, and middle finger against
your palm.

10.Hold a Newspaper between your thumb and forefinger.
Hold it out from you at arm’s length. Using only your
fingers, crumple the paper into a ball [Figure 5].

Conclusion

Many factors influence the risk of MSDs among dental
workers. A comprehensive approach to prevention
includes education, assessment of risk factors, proper
equipment and instruments, posture, and personal
habits such as exercise. In the dental office, a team
approach including the use of four-handed techniques
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Figure 5: Fingers and thumbs strengthening exercises

can help both the dentist and the assistant work more
comfortably. It is also important to be aware of the
warning signs of MSDs and to seek medical intervention
as early as possible. Regular exercises, frequent breaks
during the day and assuming correct posture can
increase efficiency and prolong the professional careers
of the practitioners.
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