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Abstract
Background: Work-related musculoskeletal disorders are the most important problems in the health work-

force. These discomforts cause many working days losses, increase absenteeism from work, and impose annual
economic costs. Awkward posture is the most important factor among the risk factors for work-related musculo-
skeletal disorders. This study aimed at implementing an interventional ergonomic program to minimize muscu-
loskeletal disorder among dentists.

Methods: This semi- experimental study was conducted on 75 dentists of Milad hospital using a census meth-
od. The Nordic Questionnaire was used to determine the prevalence of musculoskeletal disorders. In this study,
the intervention was to apply optical magnification lens whose impact on reducing musculoskeletal disorder had
been previously investigated. Corlett and Bishop Scale was used to evaluate musculoskeletal disorders before
and after the intervention. Paired t-test was conducted to compare the discomfort intensity before and after the
intervention

Results: The results revealed that the prevalence of musculoskeletal disorders in neck, back, shoulder, and arm
were higher than other areas of the body in dentists. There was a significant difference in discomfort intensity of
the neck, shoulder, arm, back, elbow, forearm, and the whole body after the ergonomic intervention (p<0.05).
Surveys on improving working conditions using the magnification lens revealed that more than 89% of the indi-
viduals expressed that the use of the lens increased the ease while working.

Conclusion: The present study revealed that the use of optical magnification loupes, because of providing a
suitable posture while working, could reduce musculoskeletal disorders in different areas of the body. Thus, we
can predict that the prevalence of musculoskeletal disorders will be reduced in dentists in a long run if they use
optical magnification loupes.

Keywords: Assessing Body Conditions, Corlett and Bishop, Dentists, Ergonomic intervention, Musculoskeletal
Disorders.
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Introduction
Work-related musculoskeletal disorders

are the most important problems in the
health workforce. These discomforts cause
many working days losses, increase absen-
teeism from work, and impose annual eco-
nomic costs (1-4). These discomforts are
the most common occupational injuries and

disability in industrialized and developed
countries.

These  discomforts involve the lumber,
cervical spine, and upper limbs (5). These
main causes of discomforts are repetitive
movements, suitable working postures, ex-
cessive force, and working for a long time
(6). About 40% of the paid compensation
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costs to employed individuals were related
to musculoskeletal disorders (7,8). There-
fore, preventing the discomforts are par-
ticularly important. One of the main objec-
tives of the ergonomics in the recent dec-
ades has been to prevent discomforts (9). In
previous studies, it has been shown that un-
suitable posture is a major risk factor for
musculoskeletal disorders (10-12). Im-
proved posture reduces the risk of musculo-
skeletal disorders, increases occupational
health, and reduces stress and discomfort
during the work shift. These factors could
increase productivity in any organization
(13,14).

Chronic musculoskeletal disorders occur
among dentists (15). Body posture is an
ergonomic risk factor in dental work (16).
Caballero et al., found that more than 89%
of the participants have posture changes
when working in alternating shifts (17). In
addition, they stated that more than 80% of
the dentists had musculoskeletal disorders.
In dental jobs, work is done in a sitting po-
sition. During the work, dentists are mostly
in a static state for a long time and without
mobility (15). Since dental restoration work
requires high precision and delicacy, den-
tists need to enhance the visibility  to create
the optimal distance vision while working
(18). Therefore, to reach an optimal dis-
tance vision, the dentists have to have a
body posture in which the upper body in-
cluding head and neck is bent forward. This
position creates an awkward posture in the
body of dentists and predispose musculo-
skeletal disorders (19). To date, several
studies have been done on the prevalence
of musculoskeletal disorders on dentistry.
For example, in a study conducted on Span-
ish dentists, it was found that the musculo-
skeletal disorders have a high prevalence in
the upper extremity of their body (19).
Leggat et al., (2006) found a high preva-
lence of musculoskeletal disorder in the
neck, shoulders, hands, and waist in den-
tists (20). Moreover, it was found that
working in a sitting position with the head
and neck bent forward is one of the major
risk factors that cause musculoskeletal dis-

orders in dentists (20).
According to the mentioned topics and

the results of the previous studies on the
posture of the dentists while working, it
was found that awkward posture also plays
an important role in musculoskeletal disor-
ders.  Due to the sensitivity and accuracy
requirements, dentists’ heads and necks are
bent forward to provide optimum visual
conditions (3). These conditions cause
awkward postures and may lead to occur-
rence of musculoskeletal disorders in the
neck and back. It seems that using magnifi-
cation lenses can prevent awkward posture
in the dentists because of its increased
magnification and clarity of vision. Thus,
this semi- experimental study aimed at
evaluating the ergonomic intervention (us-
ing magnification lenses) to reduce pres-
sure on the neck and trunk and reduce mus-
culoskeletal discomfort in the dentists
while working.

Methods
This semi- experimental study was con-

ducted on 75 male dentists at Milad hospi-
tal in Tehran province, using census sam-
pling method. Because of the type of inter-
vention (using magnification lenses), those
who used prescription eyeglasses were ex-
cluded. Data collection methods and proce-
dures of the study were as follow:

The Nordic Questionnaire
Data were collected using questionnaires

and interviews, which collected personal
details including age, weight, height, job
experience, and the number of work hours
per day. To determine the prevalence of
musculoskeletal disorders among the den-
tists, the Nordic Questionnaire was used.
This questionnaire was designed by Kuo-
rinka and colleagues at the Institute of Oc-
cupational Health Design provided for
Scandinavian countries (21).

Evaluation of Body Discomfort before the
Intervention

The first symptoms of musculoskeletal
injuries include fatigue, pain, or discomfort
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in the limbs. Therefore, Corlett and Bish-
op's body area discomfort scale was used to
evaluate body discomfort before and after
the intervention. Corlett and Bishop’s
(1976) body part discomfort scale is a sub-
jective symptom survey tool that evaluates
the respondent’s direct experience of dis-
comfort at different body parts (22,23).
They were available to dentists at the be-
ginning and end of their work shift. For ex-
ample, if the dentists reported a shoulder
pain, they were given a score of 9 at the
end of working shift, and a score of 3 at the
beginning of the working shift, and their
discomfort score would have been equal to
6 during the work shift. Calculating the to-
tal body pain intensity was done by adding
the different areas with discomfort intensi-
ty. Thus, the discomfort of the organs and
the total body of the dentists during the
work shift were calculated.

Intervention
In this study, the ergonomic intervention

was the optical magnification loupes for
increased visual clarity to reduce musculo-
skeletal discomfort in dentists. Figure 1
displays a magnification loupes used in this
study. The lens size was changeable for
each person and the frame was made of ti-
tanium. The magnification for all dentists
was 3.5x. First, the dentists were trained to
work with the magnification loupes lens. At
the start of the intervention, dentists were
evaluated for visual working distances, and
each was fitted with either the standard
frames or headbands, depending on their

individual visual needs. The time for using
the devices for each person was a full
working shift (7 to 8 hours). At the end of
the work shift, the dentists were surveyed
about the usefulness of the optical zoom
lens.

Evaluating Body Discomfort after the In-
tervention

After the intervention, discomfort intensi-
ty was assessed at the beginning and end of
the work shift, similar to before the inter-
vention. Finally, the dentists were asked to
consider the usefulness and comfort of the
magnification loupes.

Statistical Analysis
Data were analyzed using SPSS 22 soft-

ware. Paired t-test was used to compare the
discomfort intensity before and after the
intervention. A p-value of less than 0.05
was considered as significant.

Results
The mean age of the study population was

35.08 years, and the average work experi-
ence was 8.7 years. Table 1 displays the
dentists’ demographic characteristics.

Prevalence of Musculoskeletal Disorders
Table 2 demonstrates the prevalence of

musculoskeletal disorders symptoms that
dentists experienced over the last 12
months. The prevalence of symptoms in the
neck, back, shoulders, and arms was high
and constituted a high percentage of the
study participants.

Body Discomfort Intensity before and af-
ter the Intervention

Table 3 demonstrates the results of the
discomfort assessment in different areas of
the body and the whole body at the begin-
ning and end of the working shift before the
intervention. The results revealed that the
discomforts of dentists were most pro-
nounced in the neck, shoulders and arms,
and back. Table 4 demonstrates the results
of the discomfort assessments in different
areas of the body and the whole body at the
beginning and end of the work shift after

Fig. 1. Optical Magnification Loupes Used in the Study
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the intervention. The results revealed that
discomfort intensity increased in neck,
back, shoulder, and arm at the end of the
work shift even after the intervention.
However, the increased discomfort intensi-
ty in this stage was far less compared to
before the intervention.

Variations of Discomfort Intensity after
the Intervention

Table 5 illustrates the results of the dis-

comfort intensity before and after the inter-
vention. The results revealed a significant
difference in discomfort intensity in the
neck, shoulders and arms, back, elbow,
forearm, and the whole body (p<0.05). On
the other hand, no significant difference
was observed in reducing discomfort in the
hands and wrist, buttocks, thighs and knees,
and feet (p>0.05).

Table 1. Demographic Characteristics of the Study Population (n=75)
Mean±SDMaximumMinimumDemographic Characteristics
35.08±6.945728Age (years)

174.21±5.21191164Height (cm)
65.12±10.1410154Weight (kg)

8.7±6.01275Assembly experience (years)
8.4±1.02107Daily working hours (h)

Table 2. Distribution of Musculoskeletal Disorder Symptoms in Different Body Organs of the Dentists in the Past Year (n=75)
%No. of CasesBody Regions
9269Neck

85.364Shoulder and Arm
42.632Elbow and Forearm
5642Hand and Wrist

69.352Back
94.671Low Back
18.614Thigh
58.644Knee
4836Legs and feet

Table 3. Discomfort Intensity in Different Body Areas at the Beginning and the End of the Work Shift
before the Intervention (n=75)

Difference of Discomfort
Intensity at the Start and
End of the Work Shift

Mean of Discomfort
Intensity at the End
of the Work Shift

Mean of Discomfort
Intensity at the Begin-
ning of the Work Shift

Body Regions

4.725.911.19Neck
3.284.411.13Shoulder and arm
2.864.982.12Back
0.422.121.07Elbow and Forearm
0.51.61.1Hand and Wrist

0.741.81.06Hips
0.091.211.12Thigh and knee
0.121.171.05Legs and feet

13.1823.029.84Whole body

Table 4. Discomfort Intensity in Different Body Areas at the Beginning and End of the Work Shift after the Intervention
(n=75)

Difference of Discomfort
Intensity at the Start and
End of the Work Shift

Mean of Discomfort In-
tensity at the End of the

Work Shift

Mean of Discomfort Intensity at
the Beginning of the Work Shift

Body Regions

2.373.541.17Neck
1.572.711.14Shoulder and arm
1.563.692.13Back
0.391.471.08Elbow and Forearm
0.21.31.1Hand and Wrist
0.441.511.07Hips
0.551.681.13Thigh and knee
0.111.161.05Legs and feet
7.1917.069.87Whole body
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Judgments about the Usefulness of Opti-
cal Magnification Loupes

The results revealed that 96% of the den-
tists (22) believed that the magnification
loupes facilitated their work. Moreover,
89% of them reported using these loupes
comfortably. Furthermore, 92% believed
using the magnification loupes made work-
ing conditions better than before.

Discussion
Demographic Data
Based on age mean and experience, the

study populations were relatively young
and experienced. Thus, their opinions about
working conditions and the ergonomic in-
tervention were reliable. Average working
hours were over 8 hours per day, which
could increase the risk factors of musculo-
skeletal disorders.

Prevalence of Musculoskeletal Disorders
The results revealed that musculoskeletal

symptoms were highly prevalent among the
dentists, with the highest rate in the neck,
back, shoulder, and arms. This finding is
consistent with that of other studies (15,17-
20). Caballero et al., found that more than
80% of musculoskeletal disorders in den-
tists were caused by poor posture (17).
Therefore, in ergonomic intervention pro-
grams for dentists, eliminating the risk fac-
tor of musculoskeletal disorders, in these
areas are highly important. On the other
hand, ergonomic intervention programs
should be utilized to reduce musculoskele-
tal disorder areas among dentists.

Body Discomfort Intensity before and af-
ter the Intervention

The results revealed that discomfort
among the dentists was highest in the neck,
shoulders and arms, and back. These find-
ings are in accordance with the general
prevalence of musculoskeletal disorders
among dentists. Assessment of discomfort
in different areas of the body before the
start of work showed highest levels of dis-
comfort in the back area at the beginning of
the work shifts. This finding could indicate
that discomfort in the back area is a chronic
problem among the dentists.

Their findings agree with the results of
the discomfort assessment using a numeri-
cal rating scale in the present study. The
results showed the highest accumulation of
discomfort in the neck, back, shoulders and
arms after the intervention at the end of the
work shift.

This increase was less than the increase in
discomfort intensity before the interven-
tion. These results imply that the ergonom-
ic intervention (using magnification loupes)
significantly reduced discomfort intensity
in these body areas. Therefore, it appears to
be effective in reducing the incidence of
musculoskeletal disorders in these areas.
Caballero et al., (2010) found that the main
risk factor in the job is awkward postures
while working (17). Thus, it can be con-
cluded that improving posture while work-
ing can reduce musculoskeletal disorders in
dentists in the long term (17). Several stud-
ies on the effect of magnification loupes on
improving dentists' posture also found that
these lenses had a significant impact on
improving the posture of the neck and trunk

Table 5. Discomfort Intensity before and after the Intervention (n=75)
pDifference between Discomfort Intensity

at the Beginning and End of the Work
Shift after the Intervention

Difference between Discomfort Intensi-
ty at the Beginning and End of the
Work Shift before the Intervention

Body Regions

<0.0012.374.72Neck
<0.0011.573.28Shoulder and arm
0.0281.562.86Back
0.0310.390.42Elbow and Forearm
0.5980.20.5Hand and Wrist
0.7260.440.74Hips
0.6640.550.09Thigh and knee
0.7711.170.12Legs and feet

<0.0017.1913.18Whole body
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(22-24). The results of these studies are in
accordance with the findings of the present
study. In addition, the mean intensity of the
whole body discomfort was significantly
different after the intervention, showing
that the intervention had a positive effect
on reducing musculoskeletal stresses in the
dentists' body.

Variations of Discomfort Intensity after
the Intervention

After the intervention, a significant reduc-
tion was obtained in discomfort intensity of
the neck, shoulders and arms, back, elbow,
forearm, and the whole body in the dentists,
suggesting that the intervention had the po-
tential to reduce the prevalence of MSD in
dentists in the long term.

Judgments about the Usefulness of Opti-
cal Magnification Loupes

The results of the present study revealed
that the dentists liked the magnification
loupes. The findings also revealed that the
use of these loupes led to better working
conditions and facilitating the work. More-
over, these findings suggested the consen-
sus of the dentists about the effectiveness
of optical magnification loupes in produc-
tion operations.

Conclusion
The results of the present study revealed a

high prevalence of musculoskeletal disor-
ders among the dentists. Moreover, these
disorders were more common in the neck,
back, shoulder, and arm. The study found
that ergonomic interventions (using magni-
fication loupes) had a significant effect on
reducing discomfort intensity in these body
areas. Therefore, they appeared to be effec-
tive in reducing the incidence of musculo-
skeletal disorders. Dentists agreed that us-
ing these loupes improved their working
conditions. Thus, it can be concluded that
magnification loupes can be considered an
effective intervention. In this study, the
short-term effects of using magnification
loupes were studied (during a work shift).
Thus, to achieve more accurate results, for

the future studies it is highly recommended
that dentists use magnification loupes for
longer periods.
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