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ABSTRACT

Background: Dentists are required to maintain a high level of precision during manual scaling,
polishing and Flossing. As a result of sustained griping activity finger and wrist pain are more
common among Dentists. Therefore the excess pinch force, leads to musculoskeletal disorders which
in turn affects the functional ability.

Study design: An Experimental study.

Materials & Methods: The sums of 30 Dental professionals were selected under inclusion criteria
into this study, ages between 20 to 35 years with decrease in pinch strength and functional abilities.
Selected subjects were randomly allocated into two groups such as experimental group (Pinch
strength training and conventional exercise) and control group (Conventional Exercises - Postural
corrective exercises, active range of motion exercises, shoulder bracing and shoulder shrugging
exercise, Ergonomics advices) were given. The outcome tools used are Modified Sphygmomanometer
test and Disabilities of the Arm, Shoulder and Hand Questionnaires (DASH). The Statistical analysis
of pre &post test values were analyzed using paired & unpaired ‘t’ test.

Result: The result of this study shows that Group A using Pinch strength along with Postural
Education were found to be effective over the control group, where only the postural education were
done (p <0.0001).

Conclusion: Therefore this study concludes that Pinch strength training along with Postural education
was proven to be significant in improving Pinch strength and Functional performance among Dentist.

Keywords: DASH Questionnaires, Functional disabilities, Modified Sphygmomanometer test and
Pinch strength training.
INTRODUCTION in 646

Dental practice is a high risk
profession and large number of dentists are
at risk of job related musculoskeletal

(12.31%) and elbow (7.4%)
dentist.**]

US department of labor defines work
related musculoskeletal disorder (WMSD)

disorder.*? There are high level prevalence
of neck (75.74%), wrist/hand (73.13%),
lower back (72.01%), Shoulder (69.47%),
hip (29.85%), upper back (18.65%), ankle

as injuries of the tendon, nerves, muscles,
spinal disc and joint cartilage associated
with risk factors in the work place.”
Dentists are required high level
precision work during dental prophylaxis,
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especially manual scaling, involving high
level forces and precision to remove hard
calculus from small area of the tooth’s.”!

Dental professional require small
precise movements, especially they use their
thumb, index and middle finger in gripping.
Highly repetitive work leads to tendon
disorder in hand.’*" The cause for repetitive
motion disorder is of unnatural motions and
incorrect posture. That causes pain, loss of
strength, numbness, less flexibility. They
need forceful pinching or gripping,
sustained non neutral wrist position and use
of vibrating tools e.g.: Root planning and
Scaling resulting in Wrist or hand pain are
more due to the sustained grips. If it is
untreated it causes permanent damage to
muscle, tendons, nerves and ligaments.

There are three types of pinches as
follows® Pad to pad type, Tip to tip type and
lateral pinch. All this types of pinches are
produced by combined action of intrinsic
and extrinsic hand muscles.®¥ The overall
function of the intrinsic hand muscles is
considered to be fine motor control, while
the extrinsic hand muscles function is gross
motion performance and major hand forces
production.™*”!

The proper technique of holding the
instrument is modified pen grasp. It is
grasping the instrument between the thumb
and radial aspect of the index and middle
fingers in a tripod fashion. Pinch strength
was affected with increasing disability and
because of repetitive work by hand and
wrist. 2]

Pinch strength was usually measured
by pinch gauge. There is an availability of
Modified sphygmomanometer test (MST)
which is another method that can be applied
in clinical settings for the assessment of
muscle strength including pinch strength. In
this procedure pad to pad pinch, tip to tip
pinch and lateral pinch are measured. 3
Presence of disability followed by neck &
hand is measured by DASH 30- items
disability scale.l*™ and then the application
of hand muscles strengthening exercises are
essential.l***"! Recent studies states that the
strength training along with appropriate

posture could improve the muscle strength
& its efficiency 11422

Therefore, this study focuses on
improving the Pinch strength and functional
performance among Dentist by pinch
strength training along with postural advice.

MATERIALS AND METHODOLOGY

It is experimental study which
includes the dentist population. The
interventions were planned for about 4
weeks, 5 sessions each week. Totally 30
Dentist ware included.
Selection Criteria: Subjects ages between
20-30 years, both male & female Dentists
(with minimum | year of experience) having
moderate to severe disability assessed using
DASH Questionnaire Subjects and Modified
sphygmomanometer test were included.
Disabling neurological conditions such as
cervical radiculopathy, cervical myelopathy
or any other recent trauma to neck and
upper limb were excluded.

Outcome measures:
Modified sphygmomanometer test.[*>4!
Pinch strength was measured by
Modified sphygmomanometer test (MST).
To remove the wrinkles in BP cuff it should
be inflated to 100 mm hg and it should be
maintain at baseline pressure of 20 mm Hg.
The valve should be closed tightly to
prevent air leakage. Each participant was
advised to seated, elbow flexed to 90°-100°,
forearm in pronation and then wrist
extended to 0-30° to hold the cuff. And then
3 trials were assessed with 30 seconds rest
and mean values were recorded.

DASH (Disabilities of the Arm, Shoulder
and Hand questionnaire)™”

It is a self administered
questionnaire, as a measure of upper
extremity disability and symptoms of
several musculoskeletal disorders. DASH
consists of a 30 items, scored from 0 (no
disability) to 100. The score for each
participant was calculated as: DASH
SCORE = [(sum of n responses / n) - 1] x
25, where n is the number of completed
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responses). The questionnaire may not be
calculated if there is more than 3 items
missing.

Study protocol: 30 Dentists was selected as
per the inclusion and exclusion criteria.

Procedure:
Group -A (Pinch strength training)®®!

The subject has to be seated in a
comfortable position and clearly explained
about the procedure. Pinch strength of the
dominant hand (pad to pad, tip to tip, lateral
pinch) where measured and hand muscle
strengthening exercises were given to them.
The strengthening exercises are ball
squeezing, elastic band exercise, closed fist,
fingers apart, closed fingers, opposition of
thumb with digits, knuckle bend exercise.
Each exercise for 30 repetitions per day,
weekly 5 session for 4 week.

Conventional exercises [224%]

Shrugging exercise: Straight standing with
relaxed shoulder, The subject is asked to
keep the arms at the side with the elbow in a
fully extended position. The subject is asked
to raise the shoulder as high as possible and
ask them not to roll the shoulder backwards
and not to make arch of their back. The
subject is asked to lower the shoulder
slowly. 10 repetitions with 5 seconds hold
should be done daily.

Bracing exercise: Straight standing with
relaxed shoulder. The subject is asked to
abduct both the shoulder with elbow in semi
flexed position by placing the two hands
one above the other near the chest level
(protraction of the scapula). Then the
subject is asked to slowly move the hand out
by retracting the scapula by squeezing the
shoulder blades. 10 repetitions with 5
second hold should be done daily.

AROM exercises for upper extremities:
Each movement done with 10 repetition for
about 30 times. 10 sec rest per 10 repetition
in a comfortable position.

Postural awareness education??

To maintain an erect posture: By
positioning the patient close to the chair, to
minimize forward bending. Place the feet
flat to promote a pelvis in neutral position
and natural curvatures of back.

Minimize excessive wrist movements: To
keep the wrist in a neutral position (palms
facing each other, shoulder are width apart
and with wrist straight).

Avoid excessive finger movements: The
excessive forces on fingers are needed to
hold the instruments. So retraining the
shoulders and arms in proper position hand,
to avoid forceful movements with fingers.

Ergonomic advice: (Fig. 1 & 2)

Awareness of the postures to reduce
the stress among the Dental worker. By
practicing the correct postures, that can
improve the quality of Dental practice.

Fig. 1- Arrow denotes the Abnormal Posture while doing
Dental procedure before training with Pinch strength training
& Postural Education

Fig. 2 - Ideal Postural while doing the Dental Procedure post
training with Pinch strength training & with Postural
Education
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V. Data analysis

Pre and post interventional

Table 1: Results of Statistical Analysis using unpaired‘t’ test
(Between the group)

GROUP | Mean | sD | tvalue | p-value
differences within the two groups were Pad-pad pinch
. . s Group-A 74.33 6.78 2.6536 0.01
analyzed using paired ‘t’ test and betw;en Group-B 66.33 951
the two groups were analyzed wusing [ Tip-tip pinch
unpaired ‘t’ test for each of the outcome o 7 R
measures mentioned in the below tables [ Lateralpinch
™ ianifi Group-A 73.33 6.17 2.7929 0.001
(Table 1). Statistical significance was set at Group.B pped 800
p <0.0001. DASH
Group-A 17.27 5.97 2.1425 0.01
Group-B 22.87 8.18
78
76
74
72
70
68
606
64
62
60
GROUP A GROUPB
W PADTOPAD MWTIPTOTIP LATERALPINCH

Fig. 3 - Between the group analysis of pad to pad pinch, tip to tip pinch, lateral pinch.
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Fig 4 - Between the group analysis of functional disability
(Group A& B) using DASH Questionnaire.

RESULTS

The statistical analysis done using
unpaired 't test with the wvalues of
experimental and control group shows
significance of (p<0.0001). Between the
group analysis of the post value shows
experimental group is significant than the
control group. After the statistical analysis,
it shows that there is improve in pinch

strength and functional performance in
experimental group A (pinch strength
training and conventional exercise.) than
control group B (conventional exercise
alone) which shows that the experimental
group is significant than the control group
(Fig 3 & 4).

DISCUSSION

Most of the Dentist in their life time
is getting affected due to the habitual life
style. Therefore in this study 30 subjects
were selected on the basis of selection
criteria and randomly divided into two
groups, 15 each. Group-A experimental
group (n=15; pinch strength training) and
Group-B control group (n= 15; Ergonomics
advices). The outcome measures used to
assess the pinch strength and function

performance were modified
sphygmomanometer test and DASH
(Disability of arm, shoulder, hand

questionnaire). Both the groups showed
improvement in the pinch strength and
function performance followed by the 5
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treatment sessions. According to some
studies hand and  wrist  related
musculoskeletal disorders are more common
among dentist due to their specific
procedure that are performed for longer
time. In the experimental group pinch
strength training was administered. This
technique including ball squeezing, elastic
band exercise, closed fingers, closed fist,
closed apart, opposition of thumb with

digits, knuckle bend exercises, finger
stretching exercise.®!
Effects of strength training: It is a

physical exercise, which gives resistance to
muscles that builds the anaerobic endurance,
strength and size of skeletal muscle. The
benefits of strengthening exercises are to
increase the energy levels of muscles and to
decrease muscle fatigue level 819!

Strength training is considered to be
progressive  resistance  exercise  but
intervention that repetitive effortful muscle
contractions can result in increased motor
unit activity, thereby potentially increasing
strength.”Y It is known that muscle strength
can be improved by strength training
program.?) Awareness of the ideal postures
among Dentist is to reduce the stress on
their body and by practicing with correct
postures in working can improve the quality
of Dental practice.l*

Strength  training improves the
muscle force Dby improving acquisition,
frequency and synchronization of motor
units, thereby enhances Muscle strength.!*®!
Nikolaus Johannes Wachter et al.,(2017)
concluded that the measurement of tip
pinch, tripod pinch and key pinch can
improve the follow up in hand
rehabilitation.'!  Jose Manuel Perez-
Marmol et al.,(2017) stated that exercise
program for fine motor skills was effective
to improve manual dexterity and also the
active and passive range of motion. That is
specific interventions of the hand are needed
to prevent a worsening in range of finger
motion in hand osteoarthritis.*"! Therefore
Strengthening exercise for hand muscles
help to improve the pinch strength among
Dentist. It may be due to the physiological

and therapeutic effects of exercises such as
increased requirements for oxygen, removal
of metabolites waste and carbon dioxide.[?"
From the above statement, pinch
strength training seems to be more effective
in improving the pinch strength and
functional performance among Dentist.
Along with the pinch strength training the
experimental group  subject received
conventional exercises. The effect of the
conventional exercise for both experimental
and control groups could have strengthened
the weak musculature of the Upper
extremity, reduces the muscle spasm with
given appropriate  Postural  correction
exercises and Ergonomics advices. By
practicing with correct postures the working
capacity and productivity of Dental
professionals can be enhanced and thus can
improve the quality of dental practice.

CONCLUSION

Therefore this concluded that the
Pinch strength training along with postural
education is effective in improving upper
extremity functional performance among
Dentist. Hence the Null Hypothesis is
rejected. Dentists are advised to use these
exercises on regular basis to obtain long
term effects.

Limitations & recommendations:

Limitations of this study were condensed
sample size and treatment duration was
really short (4 week). Subjects were selected
from same Dental College. Pinch strength
was not assessed in Non-dominant hand.
The recommendation of this study is other
outcome measures like pinch gauge could
be used and Study population can be
selected from various professionals who
uses hand dexterities for a longer time; other
conditions like upper limb never injury,
carpel tunnel syndrome etc., can also be
considered into such Studies. The impact of
Pinch strength training could be compared
between the Dominant & Non dominant
Hands and other beneficial exercises like
EMG Bio feedback could be used in the
training of intrinsic muscles of hand.
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