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Abstract

Introduction: Work related musculoskeletal disorders
are one of the most common health problems among the
dentists and the most common reason for early
retirement from dentistry because in dentistry, clinically,
working field is confined to a very small area (oral
cavity). Ergonomics is highly relevant to preventive and
occupational medicine, management of musculoskeletal
injuries and rehabilitation. Aim of this study is
evaluation of efficacy of Novel Proximity indicator
device for proper ergonomics of dentists

Material and Methods: This was a interventional study,
conducted among 90 Post Graduate students of KM
Shah Dental College and hospital, The study involves
the use of new device -Position Indicator Device and
access its impact on ergonometric of the operator. The
information regarding the device and direction of use
will be explained in detail to the participants by the co-

investigator, he recorded the number of beeps during the

complete oral examination procedure and questionnaire
was given at the end of 15 days.

Result: Majority of subjects i.e., 67.89% needed novel
Proximity Indicator device is and 94.57% said that novel
Proximity Indicator device is efficient. 75.57% students
and 82.13% practitioners accepted that practicing
dentistry without ergonomics principles can cause
musculoskeletal disorders. Only 95.6% participants said
no discomfort with novel Proximity Indicator device and
only 8.92% practitioners were strictly following the
principles of operator’s position, patient’s position and
dental chair’s position while treating patients in dental
clinic in general practice. 98.71% participants said it is
going to be helpful for proper ergonomics of operator.
Conclusion: The key for dental clinicians for staying
healthy and fit is to adopt an ergonomic position all the
times and adopting yoga/exercise in their daily routine
thus preventing them from developing MSDs. The novel
indicator is efficient in

proximity improving the

ergonomics of the operator. Faculty in the institutions
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are required to teach these principles on ‘need for
dentist’s health’ basis as a curriculum since BDS first
year so that prevention of MSDs can be implemented at
primary level.

Keywords: Novel proximity Indicator, Ergonomics,
Musculoskeletal Disease, Physical Distancing
Introduction

In dental profession there the most close proximity with
the patient which leads to maximum cross infection and
Musculoskeletal disorders are common among medical
professionals and more prevalent among dentists due to
different postures during procedures, repeated work,
prolonged stature, groundless sitting, and grapping
smaller and thin instruments for longer periods of
time.> Limited access during dental procedures is also
known to be the one of the reasons for causing
musculoskeletal disorders.

Literature suggests that the incidence of the
musculoskeletal pain in dentists, dental hygienist &
dental students range from 64 to 93% (Gross & Fuchs,
1990).2 The most common work-related musculoskeletal
disorders are low back pain, tendonitis, epicondylitis,
bursitis, carpal tunnel syndrome. (Shugars, Miller,
Williams, Fishburne & Srickland, 1987).4

Staying in close contact for a prolonged periods is prime
cause COVID-19 spread. It happens when an infected
person droplets from their mouth or nose comes in
contact to people nearby. Recent studies indicate that
people who are infected but do not have symptoms
likely also play a role in the spread of COVID-19. It is
important to stay at least 6 feet away from others as
people can spread the virus before they know they are
sick. Social distancing is especially important for
dentists who are at higher risk as they work in close

proximity with patient.
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To avoid Work related Musculoskeletal Disorders and
protect from COVID-19 infection we designed a novel
position indicator device which is going to alert the
operator when his/her position is wrong to come back to
correct position and maintain a safe distance with patient
in the current Covid 19 era. So the aim of our study was
to Evaluate of efficacy of Novel Proximity indicator
device for proper ergonomics of dentists.’

Methodology

It is an observational study design started after receiving
approval from the institutional Ethics Committee
(SVIEC/ON/Dent/RP/21014). 1t included 90 Post
Graduate students of all Departments of KMSDCH,
Piparia, Vadodara based on the selection criteria. Those
who were apprehensive to use the novel position
indicating device & those who did not give feedback
after using the device were excluded.

Participants were informed regarding the study to be
conducted. Written consent was taken from the
participants. The information regarding the device and
direction of use was explained in detail to the
participants by the co- investigator along with the
standard ergonometric guidelines. The co-investigator
oriented the operator with the device. The senor which is
incorporated in band (fig-1), beeped as the operator
leaned/bent forward towards patient when the distance is
less than 40cm which will indicate the operator to have a
safe distance and correct the ergonomics. The co-
investigator stood in front of the chair to record the
number of beeps during the complete oral examination
procedure (fig-2) in intervals of 5 mins, 10mins and 15
mins.

At the end of 15 days the operator was asked for the
feedback on how efficient was it to work with the device
and if the device helped in having proper ergonomics

and safe distance with the patient with a self-prepared
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questionnaire. It was validated and reliability was O
checked using chi- square test. Validation was done by

the Professors, Readers and Senior Lecturers of the 4
Department of Pediatric& Preventive Dentistry of the i i
same institute. Data collected was entered into a ‘

computer and analyzed using the SPSS software. 3 = ]

Descriptive and inferential statistical analyses was o 4

carried out and presented on Mean SD and results on \ \ -
categorical measurements presented in Number (%). \ PR

Level of significance was fixed at p=0.05 and any value | & g ,, . 6N
less than or equal to 0.05 considered to be statistically ' 2

significant. The significance of research parameters on a "

categorical scale was determined using Chi square
analysis. - ’

Fig 2: oral examination wearing nowel nowvel
proximity indicator device

Fig 1: Mowval head band sensor designed with

IR sensor and battery. Graph 1: Gender wise distribution of the sample

3
25
§ 2
é 15
2

05 rggggg i

. R

Total
Time interval
W Average of 5 mins M Average of 10 mins H Average of 15 mins

Graph 2: Average of Total number of beeps on
DAY 1
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Graph 4: Comparision of Average of Total number of beeps
on DAY 1 &£ DAY 15

Results

Amongst 90 participants 62(69%) were females and 28
(31%) were males (Graph 1) shows gender wise
distribution of the sample. On day one when the
participants used Novel proximity indicator average
number of beeps in first 5 minutes was 6.1 times and in
next five minutes it was 4.8 times and after 15minutes
when it was recorded it 3.5 times which indicates that
the participants improvised on their ergonomics. On day
one when the participants used Novel proximity
indicator average number of beeps in first 5 minutes was
2.4 times and in next five minutes it was 1.9 times and
after 15minutes when it was recorded it 0.4 times which
indicates that Novel proximity indicator helped the
participants improvised on their ergonomics. There was
drastic drop in number of beeps nearly when compared

on Day 1 and dayl5 which clearly shows that Novel

© 2022 1IDSIR, All Rights Reserved

proximity indicator efficious for maintaining proper
ergonomics of dentists

Feedback on efficiency of the device through an
electronic questionnaire revealed 85 participants feel the
novel Proximity Indicator device is efficient Maximum
participants 97 % (87) dint feel any discomfort with it 85

felt it will be helpful for proper ergonomics for the

operator.

Sn. Question Yes | No

1 Do you feel the novel Proximity | 92% | 8%
Indicator device is needed

2 Do you feel the novel Proximity | 94% | 6%
Indicator device is efficient

3 Did you feel any discomfort with | 97 3%
novel Proximity Indicator device | %

4 Distraction due to novel | 90% | 10%

Proximity Indicator device while

performing procedure

5 Do you think it will be helpful | 94% | 6%
for proper ergonomics and safe

distance for the operator

Table 1: Results of feedback questions.

Discussion

Dentists must have excellent visual acuity, hearing,
depth perception, psychomotor skills, manual dexterity,
and the ability to maintain long-term work postures.®
Deterioration in any of these talents has an impact on the
practitioner's  performance and

output.  Despite

considerable  developments in dentistry, several
occupational health issues continue to plague modern
dentistry.”** MSD has a moderately high prevalence
(78%) among dental practitioners in India, and other
countries such as Saudi Arabia (59.2 percent)

Australia (87.2 percent) 1,
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Lithuania (86.5 percent)®®, and Turkey (94 percent) [
have also documented a high prevalence.

According to Muralidharan D et al, MSD incidence was
highest among orthodontists (100%) and oral medicine
(100%), followed by periodontics and endodontics
(67%), prosthodontics (55%), and oral surgeons and
Pedodontist (55%). (50 percent). As a result, we
included volunteers from all disciplines in our study.
The most wusually affected area, regardless of
qualification or speciality, was the neck.'” Hence we
devised a head band sensor which will control
unnecessary flexion of the neck and spine. This will
avoid excessive leaning/bending forward towards the
patient, which will help in two ways: first, good
ergonomics will be maintained, and second, a safe
distance will be maintained throughout this covid era.
According to Guidelines and recommendations for
optimal posture during work (2017)*, the dentist's head
may be inclined forward at a maximum of 25°. From the
front to the upper body, the workspace should be
orientated, with a spacing of 35 or 40 cm between the
patients mouth and the dentist's eyes, or spectacles. At a
distance of 20-25 c¢cm, the work tools are positioned as
far as feasible inside the professional's range of vision.
To reach the appropriate spot near the dentist's head, the
light beam should be kept parallel to the direction of
observation, and the light rectangle should not be placed
obliquely in the patient's face.

In our study, 69 % were girls and 31 % were males.
However, with the increasing number of female dental
students, a demographic shift is beginning to appear. In
Germany, the number of female students is about double
that of male students, and this trend is expected to
continue. Hence it is critical to give special attention to
the demands of female dentists. Unruh's analysis of

gender differences in clinical pain experience found that

© 2022 1JDSIR, All Rights Reserved

women in general were more likely to have a range of
recurring pains (Daniela Ohlendorf), which was also
found in our study. *°

When the number of beeps was compared on Day 1 and
Day 15, it was roughly one-third of the average count on
Day 1, demonstrating that the Novel proximity indicator
is effective in preserving optimum dental ergonomics.
This could be because every time the operator bent more
towards the patient, they were alarmed, and by the end
of the 15th day, it had become their practise, as indicated
by a lower number of beeps on day 15th, Close physical
interaction between patients and Practitioners is required
for the administration of dental healthcare. Physical
distance (keeping 6 feet between persons) is a key
technique for preventing SARS-CoV-2 transmission,
according to CDC guidelines.?

of the band The band

incorporates a sensor. The key advantages of Infrared

Design and mechanics

(IR) sensors are their low power consumption, simple
construction, and handy functions. An infrared sensor is
a type of electronic equipment that emits rays to detect
certain features of its surroundings. The operation of an
infrared sensor is similar to that of an object detection
sensor. This sensor has an infrared LED and an infrared
photodiode, which may be combined to make a photo-
coupler. The resistance of the photodiode and the change
in output voltage are proportional to the amount of
infrared light received and dectects the object ahead.
This is the core functioning principle of an infrared
sensor.? In our study, 92% of participants said the novel
Proximity Indicator device is needed because it helps the
activities by increasing awareness of ergonomic postural
habits at work and a greater willingness to do work,
increasing ability to detect postures that stress the
muscles and joints to avoid them, and emphasising the

significance of making postural adjustments during

63
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clinical visits in order to prevent static stance and, as a
result, muscular fatigue and 8%(7) dint feel its necessary
as they felt that they were maintaining proper
ergonomics even without the device.

94 % believe the novel Proximity Indicator device is
efficient because the number of beeps was reduced by
one-third on the 15th day compared to day one, and a
few mentioned that the novel proximity indicator
updated them even at the slightest change in their
posture when it was incorrect, whereas 6% do not
believe it is efficient because it felt like an extra
attachment to their existing multiple PPE equipments
after the pandemic era. The majority of participants, 97
percent, did not experience any pain with the device, and
3 percent had slight discomfort since they saw it as an
additional part to their outfit.

While 90% of the participants were not distracted by the
device, 10% were because they were unduly conscious
of the beeping system and couldn't concentrate on
clinical work. Most participants (94% ) thought the
novel proximity indicator would be helpful for proper
ergonomics for the operator, while 6% did not think it
would be helpful for proper ergonomics because they
saw it as an additional part that distracted them and
caused discomfort even though they were aware of the
personnel protective Equipment protocol.

Limitations

This study should be conducted on a larger sample and
more evidence should be pooled on this topic.
Recommendations

Dental practitioners must always hold numerous posture
s for extended periods of time; consequently, dental oper
ations should be separated into many sessions to reduce t

he time required.

© 2022 1JDSIR, All Rights Reserved

Conclusion

Pain in various body areas is affected by posture, time,
and procedures to prevent work-related musculoskeletal
disorders and keeping in mind the covid era, where its
always preferable to keep a safe distance at work,
because dentistry is a sector where operators have
personal contact with patients the novel proximity
indicator was devised.

It the Nis effective, increased safety and efficiency while
improved performance by removing excessive effort. It
also improved the patient's level of care.
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