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ABSTRACT
Musculoskeletal disorders occur in 54-93% of dentists. Dental students are
also at a high risk of developing MSDs as they also do the dentist works during
professional training, and mainly owing to the deleterious postural habits they
acquired. If the working position applied is not ergonomic, it will develop into
health problem in the future.
Purpose: this study aim was to determine correlation between ergonomic
working position toward musculoskeletal disorders on preclinical dental
students.
Material and Methods: The study design was cross-sectional study. It was
conducted in Dentistry Faculty of IIK Bhakti Wiyata Kediri, on November-
December 2019. The study involved 102 respondents, taken by simple
random sampling (d = 5%). Working position was measured using Test of
Visual Perception. The musculoskeletal disorders were measure by Nordic
Body Map questionnaire. The data was analysed using correlation contingency
coefficient and Spearman test.
Results: There are significantly correlation between gender (p= 0,029),
physical exercise (p= 0,036), smoking habit (p= 0,048), and working position
(p= 0,001) toward risk of musculoskeletal disorders. The most commonly
affected body sites are right wrist (56,86%), right arm (55,88%), upper neck
(46,10%), back (45,10%), right lower arm (44,12%), and right shoulder
(41,18%).
Conclusion: There are significant correlation between working position (p=
0,001) toward risk of musculoskeletal disorders.
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INTRODUCTION
Musculoskeletal disorders (MSDs) are explained as a
group of disorders that predispose various regions of the
musculoskeletal system[1,2]. MSDs may be caused by an
interplay of specific risk factors acting during work-
related activities[3], such as repetitive motions, awkward
or static postures[4,5], forceful movements, and exposure
to vibration and/or mechanical stress[6]. When these
factors exist simultaneously, the risk of developing MSDs
increases significantly[7–9].
Medical workers are a high risk predisposed group
developing MSDs. Higher incidence of MSDs occur in
older individuals and women (54-93% of dentists)[10,11].
The use of vibratory tools, excessive repetitive
movements, maintaining a static position while
performing extremely precise procedures in a small
workspace[12], and/or maintaining an inadequate
posture for long periods of time[13] are some of the
postulated reasons for the possible risk of the high
incidence MSDs among dentists[14].
Dental students are also at a high risk of developing MSDs
as they also do the dentist works during professional
training, and mainly owing to the deleterious postural
habits they acquired[15]. A study in Brazil revealed that
most of dental students understand the knowledge of
ergonomic working position theoretically, but they do not
practice as well as the theory[16]. The most affected body
areas are shoulders, back, and neck, whereas the most
ignored by dental students are head and neck
position[17].

The magnitude of risk and complaints arised by
ergonomic hazards become the basic thought to
formulate early prevention. The working position of
preclinical dental students tend to be bad habit until
professional training and being continued when they
already become a dentist. If the working position applied
is not ergonomic, it will develop into health problem in
the future[15].

MATERIAL ANDMETHODS
The study design was cross-sectional study. It was
conducted in Dentistry Faculty of IIK Bhakti Wiyata
Kediri, on November-December 2019. The population
were 107 undergraduate students, underwent
Endodontic skill laboratory subject in 2019/2020. The
study involved 102 respondents, taken by simple random
sampling (d = 5%). Working position was measured using
the Test of Visual Perception, by observing respondents 2-
3 meters far without being recognized. The
musculoskeletal disorders were measure by Nordic Body
Map questionnaire. The results were presented in
proportion table of characteristics of respondent, and
correlation tests using contingency coefficient and
Spearman test. The significance level was 5% (α = 0,05).

RESULT
The majority were female students (80,39%), and rest
were male students (19,61%). Either female respondents
(84,15%) or male ones (75%) do not have physical
exercise regularly. None of female student’s smoke (0%),
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but most of male students have smoking habit (85%). The
majority practice ergonomic working position in
moderate grade, either female students (51,22%) or male
ones (40%). The respondent’s risk of developing
musculoskeletal disorders was moderate, none of them
has very high risk (0%). There is only 1 female student
who has high risk of musculoskeletal disorders (1,22%),
and no male student has high one (0%).
There is significantly correlation between gender (p=
0,029), physical exercise (p= 0,036), smoking habit (p=
0,048), and working position (p= 0,001) toward risk of
musculoskeletal disorders. Spearman test results
correlation coefficient value of -0,317, reffered to reverse
correlation or the more ergonomic working positions are
applied, the less musculoskeletal disorders will arise, but

the strength of correlation between working position and
musculoskeletal disorders is weak. The most ergonomic
working positions being ignored by students are about
back position and avoidance to rotate body (male= 70%,
female= 74,39%), head position (male= 70%, female=
74,39%), lamp positioning (male= 75%, female= 68,29%),
and arm position (male= 75%, female= 63,41%),
respectively.
The most commonly affected body sites are right wrist
(56,86%), right arm (55,88%), upper neck (46,10%),
back (45,10%), right lower arm (44,12%), and right
shoulder (41,18%). There are no complaints about pain
on bottom, left elbow, right elbow, left thigh, right knee
and right foot (0%).

Table 1. The Proportion of characteristics of respondent based on gender, physical exercise habit, smoking habit, working
position, and risk of developing musculoskeletal disorders

Variables Male
n = 20 (19,61%)

Female
n = 82 (80,39%)

p value r

n % n %
Physical exercise 0,036*

Yes 5 25 13 15,85
No 15 75 69 84,15

Smoking 0,048*
Yes 17 85 0 0
No 3 15 82 100

Working position (TVP) 0,001* -0,317
Poor 5 25 16 19,51
Moderate 8 40 42 51,22
Good 4 20 23 28,05
Excellent 3 15 1 1,22

MSDs risk (NBM) 0,029*
Low 4 20 4 4,88

Moderate 16 80 77 93,90
High 0 0 1 1,22
Very high 0 0 0 0

TVP : Test of Visual Perception
MSDs : Musculoskeletal disorders
NBM : Nordic Body Map

Table 2. The practice of ergonomic working position by respondents based on Test of Visual Perception

Criteria Male
n = 20

Female
n = 82

n % n %
Sitting with thighs and legs forming angle 110º or
more

Yes 10 50 51 62,20
No 10 50 31 37,80

Operator should be symmetrically sitting straight
forward, back on support to chair, trunk could be
lean forward 10-200, avoid trunk twisting to one
side

Yes 6 30 21 25,61
No 14 70 61 74,39

Operator’s head could be tilted until 25º
Yes 6 30 21 25,61
No 14 70 61 74,39

Positioning pedal drive near one of legs
Yes 15 75 67 81,71
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No 5 25 15 18,29
Uprighting arm approximately 10-25º from
horizontal plane

Yes 5 25 30 36,58
No 15 75 52 63,41

A distance of 35-40 cm should be maintained
between operator’s eyes and working area

Yes 4 20 23 28,05
No 16 80 59 71,95

Positioning instruments 20-25 cm far from
operator’s eyes

Yes
No

16
4

80
20

68
14

82,93
17,07

Light should be positioned above the operator’s
head height, before and during working, to
produce straight light parallel to operator’s sight

Yes 5 25 26 31,71
No 15 75 56 68,29

Table 3. The distribution of body area most affected based on Nordic Body Map

Body sites Pain
Yes No

n % n %
Upper neck 47 46,10 55 53,90
Lower neck 34 33,33 68 66,67
Left shoulder 13 12,75 89 87,25
Right shoulder 42 41,18 60 58,82
Left upper arm 7 6,87 95 93,13
Back 46 45,10 56 54,90
Right upper arm 40 39,22 62 60,78
Waist 41 40,20 61 59,80
Hip 2 1,96 100 98,04
Bottom 0 0 102 100
Left elbow 0 0 102 100
Right elbow 0 0 102 100
Left lower arm 17 16,67 85 83,33
Right lower arm 45 44,12 57 55,88
Left wrist 20 19,61 82 80,39
Right wrist 58 56,86 44 43,14
Left arm 18 17,65 84 82,35
Right arm 57 55,88 45 44,12
Left thigh 0 0 102 100
Right thigh 2 1,96 100 98,04
Left knee 4 3,90 98 96,10
Right knee 0 0 102 100
Left leg 19 18,63 83 81,37
Right leg 33 32,35 69 67,65
Left ankle 6 5,89 96 94,12
Right ankle 26 25,49 76 74,51
Left foot 2 1,96 100 98,04
Right foot 0 0 102 100

DISCUSSION
This study showed that certain risk factors present,
deserve proper consideration particularly for the
prevention of musculoskeletal disorders. There is some
risk factor such as gender, physical activity, and smoking
habit, beside working position itself. Female students in
this study are reported to have musculoskeletal disorders
problems more than male student. Study published in
2005 resulted the same, that these disorders have a
higher incidence in women[11]. This was related to the

fact that women were more concerned about their health,
tended to report health problems more often, and may
pay more attention to their health and well-being
compared to men, or that they may have a lower pain
threshold or are less resistant to constant
musculoskeletal tension[18].
There was a significant correlation between physical
exercise and musculoskeletal disorders in this study.
Published literature documents the important role that is
carried out through physical activity, aerobics, and
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stretching as a preventive ergonomic action. Aerobic
exercise increases the flow of oxygen to the tissues,
thereby increasing efficiency. Stretching exercises are
effective in relaxation and also reduce muscle tension
caused by incorrect posture[19]. Several studies mention
that obesity and lack of activity are risk factors in the
development of chronic MSD in medical practitioners, but
are also often caused by fatigue caused by heavy
workloads and long work[20].
Smoking habit was also correlated with the complaints of
MSDs. Cigarette smoking harms the musculoskeletal
system. The pathogenesis is complex, due to direct toxic
effects on osteoblasts or osteoclasts activity of nicotine,
and indirect actions on sex and adrenocortical hormones,
vessels and oxygen supply, vitamin D, and intestinal
calcium absorption. Smoking can cause or worsen the
development of rheumatoid arthritis and back pain[21].
The most commonly affected body sites are right wrist,
right arm, upper neck, back, right lower arm, and right
shoulder, respectively. There are no complaints about
pain on bottom, left elbow, right elbow, left thigh, right
knee and right foot. The result similar with the study
conducted previously that stated the spine, shoulder and
wrist-hand channel disorders are often reported by
dental practitioners, this disorder can cause low back
pain, cervical pain, shoulder tendinitis, neck pain, carpal
tunnel syndrome, De Quervain's syndrome, and Guyon
syndrome[11].
A main cause of arm and wrist disorders is constant
flexion and extension motions of the wrist and fingers.
Repetitive movements of the hand and wrist, especially
with the hand in ‘pinch’ position, seem to be the most
detrimental. Another contributed factors to hand and
wrist injuries include movements in which the wrist is
deviated from neutral posture into an abnormal posture,
mechanical stresses to digital nerves from steady grasps
to sharp edges on instrument handles, working for long
period without resting or alternation of hand and forearm
muscles, intense work and extended use of vibratory
instruments[20]. The shoulders and wrists as the mainly
areas of the body that affected by repetitive strain, which
often display symptoms of carpal tunnel syndrome[22]. If
dental equipment is not at convenient working height,
distance and position, operator is obliged to sustain an
unbalanced position[20]. The forward-head tilt and
rounded-shoulder postures increase loads on the upper
neck muscles, include upper trapezius and levator
scapulae, and spinal vertebral discs[23]. It could explain
why the most notable painful body site is neck in this
study. Similar with a study which reported the highest
reported problem in MSDs was neck pain, that is similar
to studies in Queensland, Saudi Arabia and
Netherlands[24].
MSDs can cause by the strained posture and prolonged
repetitive movements. The proper working posture in
dental practice is neutral and symmetrical, the forearms
are horizontal, the arms are close to the body, and the
head is flexed by 20-25o, the operator is seated with the
pelvis and shoulders parallel, the legs are slightly apart,
the trunk perpendicular to the floor[25].

CONCLUSION
There is a significant correlation between working
position toward risk of musculoskeletal disorders. The
most commonly affected body sites are right wrist, right
arm, upper neck, back, right lower arm, and right
shoulder. The most ergonomic working positions being
ignored by students are about back position and

avoidance to trunk twist at one side, head position, lamp
positioning, and arm position. At the undergraduate
training stages, all the MSDs risk factor such as risks that
related to work and the preventive strategies should be
explained, so that students can prevent the occurance of
MSDs by adopting an ergonomic approach in their dental
practice.
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