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ABSTRACT

Obective: The purpose of the study is to assess the understanding of ergonomics role in triggering musculoskeletal pain

amongst dental professionals in Pakistan.

Methodology:A cross-sectional survey was carried out in hospitals and private clinics in Karachi. A total of 230 dentists were
recruited in the study, 121 were males and 109 were females. Dentists aged between 27 years to 60 years with a clinical
experience of minimum 5 years and no hereditary musculoskeletal disorder were included in the study. The questionnaire was
divided into three segments recording; practice details, understanding of the work-related MSD and attitude towards WMSD.

The collected data were computed and analyzed in SPSS.21.0.

Results:According to the study 169 (73.5%)dentists claimed to have to experienced musculoskeletal disorder pain. Lower back
[4.77+ 2.31] and neck[4.74+ 2.23] followed by shoulder pain[ 4.93+ 2.46]were the most common complaints. With respect to
pain in different parts, female practitioners consistently reported more pain in every zone compared to males, irrespective of
age. However, back pain reported the highest frequency with increasing BMI and decreased with age.

Conclusion: The study showed a significant association of musculoskeletal pain with torsion/cervical flexion of the neck,
employing for better approach during the procedures; however, with an increase in clinical experience the pain site changed

from the lower back to wrist and hand, with respect to gender.

Keywords: Dental rofesionals, Ergonomics, Lower back pain, Musculoskeletal pain.

INTRODUCTION
Dentistry is a difficult calling, which requests a serious level of
tolerance, massive focus, visual keenness and in particular upkeep
of reasonable working stance for an extensive stretch. Inability to
fight with or to adjust the functioning air can incline
toinjuryoriliness. Outer muscle issues, masochist side effects and
cardiovascular infection add to exiting the workforce
amongstdentists. Thoughin the new years, dentistry has seen
important specialized progressions, still word related medical
problems/issues remain[1,2].Clinical working circumstances
frequently force a dental specialist to take on an unfortunate
situation for a superior representation, which brings about solid
torment and irritation that prompts outer muscle problem over a
period.[3-5]. Outer muscle problems (MSD) are an assortment of
wounds or tissue related harm to the muscle, joints and some
other supporting design of the body[2]MSD is pervasive all around
the globe and is thought of as one of commonest causes/reasons
of long haul discomfort,pain and the handicap influencing a large
number of people. This reality has been perceived by Joined
Countries as well as World Wellbeing Association (WHO) with
theirendorsement of Joint and Bone ten years 2000-2010 [3]. MSD
is described by handicap, presence of uneasiness, or tireless
torment in ligaments, muscles, joints, and different parts,
exasperated or brought about by the rehashed developments as
well as drawn out abnormal or authorized body stances. Audits of
Writing across the globe have uncovered high predominance of
different MSD among dental specialists/dental specialists. Dental
specialists take on static stances at their working environment
which need in excess of half of their body's muscle to contract
while opposing the gravity. Indeed, even in ideally situated
stances, more noteworthy than one-half of their muscles are
contracted statically, so there is minute development of their
vertebraljoints.MSD  affects physical, social and mental
perspectives ofhealthcareexperts. Business related MSD can
brings about constant nonappearances and eventually early
retirement.[3-4]. Dental specialists worked in those conditions
which typically created illnesses of outer muscle framework [5].
Hence, keeping a legitimate stance to forgo creating outer
muscle problems is especially fundamental among dental
practitioners[6]. Universally, the pervasiveness of outer muscle

problems among clinicians altogether influences their vocation, for
example, early retirement,changing callings, expanded wiped out
leave and diminished ability [7, 8]. Outer muscle problems (MSDs)
are known to be a multi-factorial etiology; these issues chiefly
happen because of delayed static stance, over the top powers
application, one-sided weight on muscles, and utilization of
vibrating instruments with unsupported raised arm. MSDs result in
more prominent than 60% of all newly revealed word related
wounds. Human body isn't planned to moderate same body
position or elseinvolve in fine hand developments for, a large
number of days or numerous hours. Dreary errand has been
characterized by Silverstein, as "an undertaking that incorporates
same basic development for more than or more half of work cycle.
[9].Work-related outer muscle problems (WMSDs) of furthest
points are normal in addition to possibly debilitating, but
preventable. 332,000 MSDs in light of rehashed injury were
portrayed in U.S.A work environments in 1994, addressing around
65% of word related illness cases answered to Agency of Work
Measurements. [6]

Notwithstanding, socioeconomics and individual experience
have likewise displayed to add to the irritation of business related
outer muscle issue (WMSD) among dental specialists. To limit
MSDs, it has been prescribed to comprehend and carry out the
ergonomic principles[10].

Specialists reported[11], a 73% commonness of WMSDs
among dental experts for the most part toward the back and neck
in their initial profession. Consequently, it was laid out that exact
preparation and subordinate dental schooling empowers the dental
specialist to utilize legitimate ergonomic stance. Notwithstanding,
as far as anyone is concerned, restricted examinations have been
directed in Pakistan among experienced dental specialists (over 5-
years of clinical experience).Thus, the study aimed to assess
understanding of ergonomics role in triggering musculoskeletal
pain among dental professionals in Karachi, Pakistan.

MATERIAL AND METHODS

Ethical consideration: After the drafted protocol was reviewed
and approved by the Institutional Ethical Review Committee, the
dental surgeons were recruited into the study. Each of them was
provided with informed consent before participating in the study.
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Each participant was given the right to withdraw from the study at
any point without any consequences.

Study Design and participants:The present study was a cross-
sectional design, conducted under the standards in the Helsinki
declaration (1964) in the different dental hospitals and private
clinics in Karachi, Pakistan. The study recruited general dental
practitioners practicing in hospitals and private clinics during the
period from June 2019 to February 2020. A total of 230 surgeons;
both male and female were selected by non probability purposive

RESULTS

Demographics: A total of 318 questionnaires were distributed to
dentists working in various hospitals and private clinics. Out of 318
guestionnaires, 230 dentists (162 in hospitals and 68 in private
clinics, respectively) agreed to fill out the questionnaire. Out of
which 121 (52.6%) were males and 109 (47.4%) were females.

Table 1: demographics of the study groups

sampling technique in the study based on a designed inclusion and Mean Standard deviation
exclusion criteria.Sample size was calculated by; Pain
n=z2p ( 1-P ) d2 Gender Male 3.16 3.29
Wh is th I . Zis th . di Female 3.76 2.81
ere n is the sample size, Z is the statistic corresponding Underwieght 236 233
to level of confidence, P is expected prevalence (that can be BMI Normal 3.59 3.46
obtained from similar studies) Overwieght 3.17 2.82
Inclusion and exclusion criteria: Dentists aged between 27 Obese 3.78 2.36
to 60 years with a clinical experience of a minimum of 5 273 33 310
years to 6U y \ perier | ) 3542 3.89 2.96
years and no hereditary musculoskeletal disorder were included in Age 43-50 257 2.40
the study. Dentist with any immunocompromised diseases were 51-58 4.00 3.34
excluded from the study. Both genders were included in the study. ;59 g-‘?‘g g-‘;g
Whereas, dentists aged less than 27 years and greater than 60 Clinical ) 302 543
years with a clinical experience of fewer than 5 years and any Experience 912 3.65 2.77
reported hereditary musculoskeletal disorder were excluded from 13-16 3.12 2.94
the study. >16 3.52 2.95
Data Collection: After marking the educated assent, every Table 2: Work Associated Factors
member was given a self-revealed survey evaluating the work Mean Standard Anova
practice and comprehension of the specialists with respect to the Pain deviation
ergonomics guideline. Members who griped of agony were Working h g 1-4 Hours 3.06 2.63 0313
dditionally approached to finish up independent torment oridng hours per cay 5:8 Hours 351 284
a 1ally - appl p pen ) € 9-12 Hours 3.25 3.79
evaluation outlines. Assessment of torment was finished involving 13-16 Hours 4.00 1.41
a numeric scale in relationship with delineations utilizing diagrams. ] B Sitting 3.44 3.18 >0.01
Questionaire:The questionnaire was assessedthree different Working position :g’;ﬂd'”g ggé i;i
areas of dental surgeons understanding and attitude in clinical Which vision do you Direct 341 580 001
practice; practice details, understanding of the WMSD and Mostly prefer for indirect 3.59 3.53
response towards WMSD. Maxillary arch Both 3.33 2.77
The primary segment comprised of bio-information and Yes 3.36 261 >0.01
h bsequent segment depended on questions Do youuse loupes no 3 32
segment. The subseq gn aep q Sometimes 3.42 2.94
connected with work factors including normally rehearsed Cervical flexion to Yes 3.62 2.74 0.030
methods, working hours out of every day, number of breaks during Improve vision No 3.13 3.60
strategy, instrumentation, vision procedure (immediate or Short breaks between Yes 345 3.09 >0.01
backhanded), and utilization of loupes. The third segment involved Long procedures No 3.42 3.07
N ’ ) pes. . _g o Streching excercises Yes 3.70 2.63 0.021
questions connected with agony and position includingimpact After working No 3.20 3.45
because of purpose of vibratory instruments or gadgets, cervical ] o
flexion for development of vision, practice after any dental method, Ta;’;?ﬂ%g?:gji';? of pain distribution
expert interview for torment, impact on systems and any utilization Zones Mean Standard
of prescription. Deviation
Data analysis: Data were analyzed using SPSS version 21 Neck 474 2.233
(Chicago, IL, USA). The categorical variables were expressed in szggi'rdsgck g‘gg g"s‘gg
frequencies and percentages whereas the quantitative variables Lower back 177 2310
were displayed using mean, and standard deviations. ANOVA was Hand & wrist 4.79 2.208
performedtocompare and correlate the study groupsto identify the Elbow 5.56 2.603
evident causative factor influencing the WMSD at 95% Confidence E:'Easeand thighs g?i g'égg
Interval,considering p < 0.05 as significant. Ankle and feet 292 2253
Table 4: correlation between demographic and zone of pain
Zone of pain
Neck Shoulder Upper back Lower back Hand & wrist Anova
Mean std Mean std Mean st.d Mean st.d Mean St.d
Male 132 2.10 0.76 171 0.78 175 1.64 2.42 0.48 1.46 0.018
Gender Female 1.98 2.64 1.39 2.50 0.88 2.18 2.17 2.86 0.79 1.70
Underweight 1.27 2.05 0.73 1.34 0.00 0.00 145 2.54 0.73 1.34 0.4
Bmi Normal 1.66 2.40 1.04 2.22 0.64 1.69 1.81 2.64 0.50 135
Overweight 1.59 2.36 1.14 2.17 0.79 1.98 2.06 2.75 0.57 1.54
Obese 133 2.16 0.56 133 178 2.64 2.22 2.37 0.33 0.76
27-34 151 2.30 1.09 2.16 0.86 2.02 1.82 2.63 0.61 143 >0.01
35-42 2.11 3.89 1.24 2.41 0.98 2.10 1.85 2.57 0.95 2.17
Age 43-50 1.29 1.49 0.57 1.22 0.14 0.53 1.86 2.53 0.80 0.00
5158 133 2.06 1.00 1.67 1.00 2.44 3.00 3.52 0.33 0.81
>59 143 2.50 0.00 0.00 0.00 0.00 2.57 3.40 0.00 0.00
5 1.56 2.54 137 2.46 0.99 2.23 2.00 2.72 0.55 1.42 <0.01
5-8 1.66 2.27 0.94 1.94 0.79 1.93 1.40 2.42 0.87 159
Clinical 9-12 1.65 2.54 1.04 2.09 0.83 2.00 1.96 2.61 0.74 1.99
experience 13-16 1.60 2.38 0.40 1.63 0.88 1.83 1.52 2.40 0.40 1.63
>16 1.76 2.16 1.09 2.06 0.48 141 2.61 2.97 0.42 1.20
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Table A.1 highlights the demographics of the study groups.

The mean age of the participants was 34.17 years (+ 7.84). In
males, the mean age was 35.83 (+ 8.704)whereas, in females, the
mean age was 32.32 (+ 6.299).The mean BMI of the participants
was 24.321 + 3.807 with males mean BMI 25.017 (+ 3.576) and
females 23.516 (+ 3.925),respectively.The outcomes pointed out,
73 (31.7%) participants had the clinical experience of 5 years, 53
(23.0%) practiced for 5-8 years, 46 (20.0%) for 9-12 years, 25
(10.9%) for 13-16 years and 33 (14.35%) had experiencedgreater
than 16 years. Similarly, 129 (56.1%) dentists reported working 5-8
hours per day, 64 (27.8%) dentists worked 9-12 hours and 32
(13.9%) dentists worked only 1-4 hours per day.
Work factor assessment: Tables A .2 shows the effect of the
work factor on dental experts. Evaluating the rehearsed hard
working attitudes among the dental specialist, 165 (71.7%) detailed
enjoying short reprieves during long systems, while, 65 (28.3%)
were not for enjoying any reprieves during strategies. Further to
assess the generally impacted side of the specialists, 220 (95.7%),
favored right-given dentistry, and 10 (4.3%) were left-given.
Concerning favored position, 174 (75.7%) dental specialists liked
to work while sitting, though, 52 (22.6%)preferreda straight
position.

As for clinical practice, 154 (67%) dental specialists ceased
from utilizing dental loupes contrasted with 28 (12.2%) utilizing
loupes. Subsequently, because of ill-advised situating and
impeded vision during methods, 147 (63.9%) members performed
cervical twist/flexion for a superior methodology, rather than 83
(36.1%) who didn't. Furthermore,only 88 (38.3%) answered to
involve backhanded vision for maxillary curve treatment while, 41
(17.8%) favored involving direct mirror vision in many examples.
Regardless, least agony was accounted for in 112 (48.7%) dental
specialists who extended and practiced after the systems
contrasted with 118 (51.3%) who didn't. In this manner, the
discoveries featured the ostensible comprehension of hard working
attitudes among the dental specialist.

Examining the aggravation evaluation, 169 (73.5%) dental
specialists detailed experiencing outer muscle issue torment
though, 61 (26.5%) were without torment. Out of the people who
endured MSD, 152 (66.1%) members overlooked the agony and
side effects as opposed to 52 (22.7%) dental specialists visited
counsel once or at least a time or two. Among these dental
specialists, 116 (50.4%) keep away from medicine for MSD related
side effects, though, just 5 (2.2%) consistently took drug for their
outer muscle torment. This alluded to the absence of affirmation of
the significance of WMSD among the dental specialist.

As far as zone of torment, themajority of dental specialist
revealed torment in one of the parts including;96 [4.77+ 2.31] lower
back torment, 94 neck torment [4.74+ 2.23], 58 shoulder torment [
4.93+ 2.46], 42 upper back torment [ 5.62+ 3.59],elbow agony 9
[5.56+2.60] and knee torment 7 [5.71+2.690]. Besides, barely any
dental specialists revealed torment in more than one section, for
example, 38 [4.79+2.20]in hands and wrist torment, 13 lower leg
and feet torment [4.92+2.25], and 9 hip and thigh torment [6.22
+2.728](table: A 3). In this manner, the discoveries called attention
to normal serious agony grievances in the lower back torment
(8.2%), trailed by neck torment (5.2%) to be generally resulted
because of ill-advised work positions.

The dental's comprehension specialist might interpret the
aggravation was surveyed, which uncovered 64 (27.8%) didn't
relate outer muscle issue agony to a particular strategy.
Notwithstanding, 42 (18.3%) accepted endodontic systems were
essentially liable for inspiring problems,27 (11.7%) dental
specialists related torment with the utilization of vibratory
instruments and 29 (12.6%) expected extraction strategies as most
frequently guilty. Accordingly, demonstrating the ostensible
comprehension of causative component for MSD among the dental
specialist.

Correlation of pain with demographics: Statistically, females
were identified as more susceptible to MSD pain than males
(p=0.018). 88 female dentists[3.76+ 2.81] reported higher MSD
related pain compared with 81 males[3.16+3.29].However, age,
BMI, clinical experience, working position, use of dental loupes
during procedures and taking short breaks during long procedures
did not produce significant statistical variation in their relationship
to MSD related pain(table: A .4).

With respect to position, 78.2% of the surgeons who
employed cervical flexion/torsion for indirect vision or improved
approach proved a significant impact on the severity of the pain as
opposed to 65.1% who did not(p=0.030). Moreover, despite the
high number of reported working hours, statistically, there was no
correlation proven with regards to pain elicitation(p=0.313).
However, interestingly, those who performed stretching exercises
after procedures were statistically more likely (p=0.021) to report
MSD related pain (80.4% vs. 66.9%).

With respect to pain, female practitioners consistently
reported more pain in every zone compared to males. Upper and
lower back pain reported the highest frequency with increasing
BMI. Whereas, hand and wrist problems tended to decline with an
increase in BMI with hand pain (22.0%) reported twice more than
wrist pain(11.6%). However, interestingly, a statistically significant
correlation was found between hand and wrist with increasing
clinical experience(p=0.022). Nevertheless, there was no
significant co-relation of age with any particular anatomical zone
for MSD(table A 4).

DISCUSSION

The present study investigated to assess the understanding of
ergonomics role in triggering musculoskeletal pain among dental
professionals working in hospitals and private setups. The current
review uncovered a high pervasiveness of outer muscle torment
among dental experts with a pitiful degree of mindfulness in
regards to the causative component as for orientation and BMI.
The dental situating was recognized as a significant hotspot for
inspiring the MSD regardless old enough. Accordingly, the invalid
speculation can be totally dismissed.

Work is the main source of Outer muscle disorder(MSD)
among dental experts worldwide[11]. More noteworthy utilization of
exorbitant powers, stirred stance and firm situation for long-span
are the essential variable liable for Outer muscle torment [12, 13].
Connecting with the discoveries of Rehman et al [14], most of
dental experts taking part in the review were male demonstrating
the transcendence of male orientation in clinical practice; be that
as it may, the MSD was accounted for in most of females. It was
interesting that the female's sensitive body outline neglects to bear
the pressure because of truly difficult work or while the use of
additional power during the systems. Likewise, Lindfors et al [24],
detailed 83% of females endured MSD due to psychosocial factors
while 74% of guys go through more actual pressure. Subsequently,
the creators laid out that the MSD is chiefly reliant upon the
aggravation edge, muscle volume, and hormonal changes that
trigger aggravation insight [21, 25-27].

The most pervasive age bunch in our review went from 27-
34 years demonstrating a more noteworthy level of outer muscle
torment in this age bunch. Relating with past examinations, MSD's
high predominance in this youthful class is reminiscent of over
responsibility in the dental arrangement, defective ergonomics and
erroneous methodology during the treatment[15,14]. Alghadir et al
[15], revealed that MSD emerging in the youthful expert is a
disturbing sign; thus, with expanding age, there is plausible the
issue develops and makes trouble to additional proceed with the
training. Be that as it may, our were steady with past examinations
directed in Australia, Lithuania, Turkey, and the Czech Republic,
showing no relationship among's age and experience[17-20]. By
the by, debate actually exists as Rafie et al found a higher
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predominance of chest area torment mirroring the kind of training
in Iran [21].

Harmonizing with the Rehman et al discoveries [14], the
review demonstrated that the locale generally connected with outer
muscle torment was the lower back followed by neck agony and
shoulder torment. Dental specialist spent extended periods
slouched over patients with unsupported rest and raised the
shoulder at additional the 30-degree kidnapping or flexion that puts
weight on muscles of the lower back and shoulders [31-34, 37].
This diminishes oxygen levels in the muscles, which delays the
static compression of the lumbar erector spinae and assembles
lactic corrosive in the tissues bringing about torment [28,38]. All the
while, steady sittingand utilization of hand vibratory instruments
with redundant developments at a support of the ring finger puts a
consistent burden on the finger and wrist, causing unnecessary
strain  prompting carpal passage syndrome[13,  39-
44C:\Users\del\Downloads\l]. Be that as it may, a concentrate in
Poland showed contradicting discoveries demonstrating high
torment predominance in the sacral locale 76.9%, and cervical
district 66.6% [29]. Consequently, it very well may be laid out that
the distinction in clinical practice and preparing impacts the site of
agony advancement.

As indicated by our review dental specialists performing
customary extending practices had an opposite relationship with
the outer muscle issue; be that as it may, no connection was seen
between the dental loupes and vision position for disconnected
region of the mouth with outer muscle torment. It was accounted
for that bowing and turning of their necks for better vision prompted
delicacy and muscle unbending nature between the shoulders [13,
31, 38]. Consequently, following Alghadir et al [15] discoveries, the
review upholds the possibility that clinical experience works with
the dental specialist to utilize a superior methodology during
techniques with time, for example, a dental mirror and utilizing
dental loupes brings about less agony and distress. Consequently,
the review laid out that with expanding age and long stretches of
involvement outer muscle issue diminishes.

Inside the impediments, the review recognized that the
functioning position played a significant contributing variable in
setting off WMSD regarding orientation, BMI and clinical
experience. What's more, the experts exhibited a huge distinction
in discernment connected with clinical work on showing the
requirement for legitimate preparation and direction. Nonetheless,
it is relevant to make reference to that evaluation expects to be
directed on a more drawn out follow-up period to foster the
preventive methodologies to diminish the business related MSD
among dental specialists. Besides, there is an opportunity of
predisposition in oneself detailed polls, as every individual's
discernment shifts connected with their own encounters;
subsequently, future examinations are expected for predictable
discoveries.

Limitations: Sample size is small. Work burdon of each dental
professional is not calculataed.Level of education of participants is
not compared.

CONCLUSION

The study showed a significant association of MSD with females,
torsion/cervical flexion of neck during dental procedures and hand
and wrist with increasing clinical dental experience. A high
prevalence of MSD in the study is suggestive of the need for
proper training programs for dental practices. Thus, it is important
to promote and introduce preventive programs regarding
ergonomic posture.
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