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Aim: Dentists are among the occupational workers at ergonomic risk. Musculoskeletal system diseases
constitute the largest class of occupational injuries that occur when ergonomic rules are not followed and
the prevalence is high in dentists. Appropriate working posture is the starting point in the prevention of
damages. If dentists are aware of this issue, the profession can be continued in a healthy way for many
years.

Materials and Methods: The aim of this structured questionnaire study was to determine the awareness
of ergonomics in 103 dentists working in the centre of Sivas province and to determine their level of
knowledge about occupational diseases that may occur when ergonomic conditions are not complied with
and to raise awareness. The questionnaire consists of demographic information, awareness, risk factors and
Nordic musculoskeletal questionnaire (NMQ). IBM SPSS 23® programme was used for statistical
analysis.

Results: 96.1% of dentists stated that they knew occupational ergonomics and 94.2% knew the correct
working position. However, 68.9% reported that they worked in the same position for a long time and
52.4% reported that they did not do stretching or breathing exercises. NMQ results were found to be
statistically significantly different according to gender and place of work (p<0.05).A statistically significant
positive correlation was found between NMQ and awareness section (p<0.05). Age and body mass index
values were found to have no statistically significant effect on NMQ (p>0.05).

Conclusion: Our study revealed that dentists working in Sivas province have insufficient awareness of
ergonomic working conditions and occupational musculoskeletal disorders.
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Farkindaliklarimin Degerlendirilmesi

Makale Bilgisi

OZET

Makale Ge¢misi

Gelis Tarihi: 09.07.2024
Kabul Tarihi: 02.12.2024
Yayin Tarihi: 28.04.2025

Anahtar Kelimeler:
Dis hekimligi,
Ergonomik,

Mesleki hastaliklar,
Iskandinav kas-iskelet
sistemi anketi.

Amac: Dis hekimleri ergonomik olarak risk altindaki meslek ¢alisanlar1 arasindadir. Ergonomik kurallara
uygun olmayan ¢aligmalar sonucunda olusan mesleki hasarlarin en biiyiik sinifin1 kas ve iskelet sistemi
hastaliklar1 olusturmaktadir ve bu hastaliklarin dis hekimlerinde prevalansi oldukg¢a yiiksektir. Uygun
caligma durusu, hasarlarin Onlenmesinde baslangi¢ noktasidir. Bu konuda dig hekimlerinin kigisel
farkindalig1 olustugu takdirde meslek uzun yillar saglikl bir sekilde siirdiiriilebilmektedir.

Gerec ve Yontemler: Bu yapilandirilmis anket ¢caligmasinin amaci; Sivas ili merkezinde ¢alisan 103 dis
hekiminde ergonomi bilincini ve ergonomik kosullara uyulmadiginda olusabilecek mesleki hastaliklara
iliskin bilgi diizeylerini belirlemek ve farkindalik olusturmaktir. Anket formu demografik bilgiler,
farkindalik boliimi, risk faktorleri boliimii ve Iskandinav kas-iskelet sistemi anketi (IKISA) boliimiinden
olusmaktadir. Verilerin istatistiksel analizinde IBM SPSS 23® programi kullanilmustir.

Bulgular: Dis hekimlerinin %96,1°i mesleki ergonomi hakkinda bilgisi oldugunu, % 94,2’si dogru ¢alisma
pozisyonunu bildigini belirtmistir. Ancak %68,9’u uzun siire ayni pozisyonda calistigini ve %524’
hastalar arasindaki zamanlarinda esneme veya nefes egzersizi yapmadiklarim bildirmistir. TKISA sonuglari,
cinsiyete ve gdrev yapilan yere gore istatistiksel olarak anlamh farkli bulunmustur (p<0,05). IKIiSA ile
farkindalik bolimii arasinda istatistiksel olarak anlamli pozitif korelasyon belirlenmistir (r=0,201,
p=0,042). Yas ve viicut kitle indeksi degerlerinin IKISA iizerine istatistiksel olarak anlamli bir etkisi
olmadig1 bulunmustur (p>0,05).

Sonug¢: Calismamiz Sivas ilinde gorev yapan dis hekimlerinin ergonomik ¢alisma kosullart ve mesleki kas
ve iskelet sistemi hastaliklarina karsi farkindaliklarinin yetersiz oldugunu ortaya koymustur.
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INTRODUCTION

With the realisation of the link between
safety at work and productivity, the search
began for a discipline to study the relationship
between man and his working environment.
This is how the science of ergonomics, which
studies the relationship between man, work
and the environment, came into being.
Ergonomics is the discipline of designing the
working and living environment in
accordance with human characteristics, or
"the scientific study of the relationship
and

between man and his workplace

environment". The science of ergonomics,
which is at the heart of occupational health
and safety, is related to various branches of
a wide

science and covers range of

applications.

Rehabilitation specialists state that the
profession of dentistry necessarily requires
frequent and prolonged mechanical stress.?
Dentists have many risks that may cause
occupational diseases because they perform
repetitive and forceful movements in a
narrow and localised working area, use high-
precision technical instruments that cause
mechanical stress in the musculoskeletal
system, and stand in a certain position
continuously.? Furthermore, the profession of
dentistry is inherently stressful, requiring the
practitioner to pay close attention to detail
and maintain concentration throughout the
course of their duties. This can result in
dentists neglecting their own health and well-
being, leading to a tendency to prioritise the
maintenance of their patients' dental health.

The provision of ergonomic working
conditions serves to establish a harmonious
relationship between the employee and their
work, protects the physical and psychological
health of the employee, reduces work-related
stress, and reduces the risk of occupational
accidents and occupational diseases. The
implementation  of

ergonomic working
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conditions enhances the quality of work,
ensures the safety and health of employees,
and creates a comfortable and productive
work environment. These factors collectively
contribute to enhanced work efficiency and

4 .

performance. In the field of dentistry,
ergonomics is the science of designing
devices, machines, and

environments in a way that optimises the

equipment

efficiency and safety of the physician. The
key principle is to ensure that the physician
can adopt the correct working posture. In
addition, ergonomic measures are employed
to enhance the effectiveness of the physician
in their use of devices, machines, equipment
and environments, thereby improving the
standard of treatment and protecting the
health of both the physician and the patient.

The musculoskeletal system constitutes
the largest class of occupational injuries
resulting from the disregard of ergonomic

. 5
rules and non-ergonomic work. Dental
practices may result in muscular imbalances,
limitations, and

neuromuscular pain

dysfunction due to cumulative microtrauma

and non-ergonomic work.6 Even in the most
optimal work positions, dentists are required
to maintain a posture in which over 50% of
their muscles are engaged to resist gravity,
which may result in prolonged, repetitive

.7
muscle contractions. The prevalence of
musculoskeletal disorders (MSDs) in oral
health workers is estimated to range from

62% to 93%.8 Although there is a wide variety
of CMDs defined in the literature, the most
commonly observed in dentists are carpal
tunnel syndrome, shoulder and low back

pain.9 The most common symptoms of MSDs
include painful joints, pain in the wrists,
shoulders, elbows and knees, pain, tingling
and numbness in the hands or feet, neck and
back pain, swelling or inflammation, and
weakness in the hands.
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These occupational illnesses
regarded as a significant public health
concern in numerous developed nations,

accounting for one-third of the reasons for

. 10
issues.

arc

leaving work due to health
Musculoskeletal system disorders represent
the primary cause of both temporary and
permanent work incapacity, resulting in
human resource shortages and financial
expenditures. They are also a significant
factor contributing to the early retirement of

When the general
occupational health of dentists is analysed,
musculoskeletal system diseases are an
important health problem, with a significant
number of cases leading to medical reports

L 1L12
dentists. and

and retirement from the profession.13 A study
conducted in our country revealed that health
problems arising over time were the most
unfavourable aspect of the profession, with a

rate of 43%.14 The economic impact of
musculoskeletal system diseases caused by
ergonomic risks is significant, with high
treatment costs and loss of work resulting in
considerable financial strain.

In light of the aforementioned
information, a study was conducted among
103 dentists working in the centre of Sivas
province. This was due to the fact that their
knowledge and awareness levels regarding
ergonomics and occupational diseases that
may occur in the event of non-compliance
with ergonomic conditions were deemed to

be insufficiently developed.
MATERIALS AND METHODS

The sample size was calculated with a
95% confidence level in accordance with the
methodology summarised in 2001. It was
determined that data should be collected from

at least 101 individuals. This structured
questionnaire study was conducted in 103
dentists working in the centre of Sivas
province to ascertain their awareness of
ergonomics and the extent of their knowledge
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about occupational diseases that may result
non-compliance with ergonomic
conditions. Furthermore, the study aimed to
raise awareness about the importance of
ergonomics in dentistry. The study was

from

conducted in accordance with the ethical
principles set forth in the Declaration of
Helsinki and was approved by the Sivas
Cumbhuriyet University Clinical Research
Ethics Committee (21.12.2023; 2023-12/48).
All  physicians provided  with
comprehensive information regarding the

WCEre

objectives and methodology of the study.
Prior to the commencement of the study, each
participant was provided with an informed
consent form, which was accepted by the
ethics committee.

The study included all dentists aged 24
to 64 years who were actively engaged in
their had
undergone musculoskeletal surgery, were
pregnant or lactating, had rheumatic,
neuromuscular or genetic muscle and bone
diseases, or who did not wish to participate in
the study were excluded from the study.

profession. Individuals who

A structured questionnaire  was
administered to the participants by a dentist,
who has five years of dental expertise,
interview. The

through a face-to-face

questionnaire comprised four sections:
demographic information, awareness section,
risk factors section, and a section on the
Nordic musculoskeletal system (Figure 1, 2
and 3). The first three sections were derived
from a comprehensive literature review. In
the demographic information section, data on
age, gender, place of work, years of active
work, daily working hours, educational
status, height, weight, chronic disease status,
smoking and alcohol wuse status were
recorded. In the awareness section, data on
ergonomics, occupational diseases, correct
working position and environment were
recorded. In the risk factors section, data
pertaining to physical working conditions,
psychosocial

factors and exercise were
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recorded.

Figure 1: The structured questionnaire form for the awareness section

1- Do you have information on ergonomics in Yes D No D
the dental profession?
2- Do you know the working position according Yes D No D
to the watch dial?
3- Are you aware of the occupational diseases Yes D No D
specific to the dental profession?
4- Do you have information on the most Yes D No D
common musculoskeletal disorders in dentistry?
5- Are you familiar with four-handed dentistry? | Yes (| No (|
6- Do you know the correct physician working Yes No
posture? D D
Never Rarely Mostly Always
7- Does ergonomic work affect fatigue and work
stress?
8- Does ergonomic work affect accidents at work
and occupational diseases?
9- Does ergonomics affect work efficiency and
performance?
10- Are ergonomic conditions influenced by the
anthropometric characteristics of the individual?
Figure 2: The structured questionnaire from for the risk factors section
Never Rarely Mostly Always

1- I treat patients while standing.

2- I work under intense stress

3- I work in the same position for a long time
4- I exercise regularly.

5- My rest time between patients is sufficient.
6- I do stretches/breathing exercises between
patients.

7- Noise and vibration of the equipment used
affect my comfort at work.

8- Psychosocial factors affect my working
conditions.

9- The time allocated to a patient is appropriate
for my treatment.

10-I work with auxiliary staff.

80
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Figure 3: Nordic Musculoskeletal Questionnaire (NMQ)*

Have you at any time during the last 12 months | Have you at any time during the | Have you had trouble at any
had trouble (ache, pain, discomfort, numbness) last 12 months been prevented | time during the last 7 days?
in: from doing your normal work
(at home or away from home)
because of the trouble?

Neck
0 No [ Yes [0 No 0 Yes 0 No 0 Yes
Shoulders
[ No [0 Yes, right shoulder

O Yes, left shoulder 0 No 0 Yes 0 No 0 Yes

[ Yes, both shoulders
Elbows
[0 No [J Yes, right elbow

O Yes, left elbow 00 No 0 Yes [ No 0 Yes

] Yes, both elbows
Wrists/Hands
[ No O Yes, right wrist/hand

O Yes, left wrist/hand [0 No O Yes [ No [ Yes

] Yes, both wrists/hands
Upper Back
0 No [0 Yes [0 No O Yes [ No [ Yes
Lower Back (small of back)
0 No [ Yes [0 No 0 Yes 0 No 0 Yes
One or Both Hips/Thighs
0 No [0 Yes [0 No O Yes [ No [ Yes
One or Both Knees
[J No [1Yes [1 No [0 Yes [0 No [ Yes
One or Both Ankles/Feet
0 No [ Yes [0 No 0 Yes 0 No 0 Yes

In the Nordic musculoskeletal section, deviation values. The normality of

data were collected on musculoskeletal
complaints in the previous seven days and the
previous 12 months. This section constitutes
a component of the Standardised Nordic

Musculoskeletal — Questionnaire  (NMQ),
which was first introduced to the literature in
1987.16 The NMQ assesses general

musculoskeletal complaints over the past 12
months and seven days in nine specific
symptom areas using standardised questions.
The NMQ is completed by self-
administration or personal interview, which
provides reliable information.

Statistical Analysis

The IBM SPSS 23® (IBM Corp., 2012)
computer programme was employed for the
purposes of this study. Descriptive statistical
methods were used to calculate mean,
and  standard

percentage  distribution
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distribution was tested by means of the
Kolmogorov-Smirnov test. Given that the
data did not exhibit a normal distribution,
Mann-Whitney U and Kruskal-Wallis tests
were employed to ascertain the significance
of the values obtained, with a p-value of less
than 0.05 considered to be statistically
significant. Logistic regression analyses were
conducted to identify potential NMQ risk
factors.

RESULTS

In the general reliability analysis of the
study, the Cronbach alpha coefficient was
determined to be 0.775, thereby establishing
the reliability of the study's results. In our
study, 65 (63.1%) of 103 participants were
female, 38 (36.9%) were male, and the mean
age was 31.3 = 5.16 years. The mean BMI of
the participants was 24 + 3.88. The majority
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of dentists who participated in our study
(85.4%) were employed in the public sector,
while 30% were specialists. The majority of
dentists (65%) work between six and eight
hours per day, while 93.2% do not suffer from
The data on the
of  the
participants are presented in Table 1. The data

any chronic diseases.

demographic characteristics

on the daily working hours and years of active
work are presented in Table 2.

Table 1: Demographic information of participants

Demographic Information
Average Age 313
BMI Mean 24
Percentage of Female Participants % 63.1
Participant Working In The Public Sector % 85.4
Participants Who Do Not Smoke And/Or % 78.6
Drink Alcohol
Specialist dentist % 30

Table 2: Participants' active working years and
daily working hours

Active Working Year
1-3 Years %29,1
3-6 Years % 22,3
6-9 Years % 13,6
9 Years And Over % 35
Daily Working Hours
2-4 Hours % 1
4-6 Hours % 5.8
6-8 Hours % 65
8 Hours And Over % 28.2

A total of 96.1% of dentists indicated

that they possessed knowledge about
occupational ergonomics, while 94.2% stated
that they were aware of the correct working
position (Table 3). Despite these data, 21.4%
of the participants indicated that they mostly
saw patients standing, and 68.9% of them
reported working in the same position for
52.4% of

extended periods. Similarly,
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dentists reported that they did not perform
stretching movements or breathing exercises
during the time between patients. A total of
86.4% of the participants reported that they
were aware of occupational diseases, 87.4%
were aware of working according to the clock
dial, 82.5% were aware of the most common
musculoskeletal diseases in dentistry, and
85.4% were aware of four-handed dentistry.
Furthermore, 43.7% of the participants
indicated that ergonomic working conditions
are always associated with fatigue and stress,
while 30.1% asserted that ergonomics is
always linked to occupational accidents and
occupational diseases. A total of 35% of the
participants indicated that ergonomics is
always associated with enhanced work
efficiency and performance, while 24.3%
reported that anthropometry is
affected by ergonomics.

always

The Nordic
questionnaire was found to be statistically
significantly different according to the place

musculoskeletal

of employment and gender. Those employed
in the public sector (p=0.030) and women
reported a  higher of
musculoskeletal system-related complaints

prevalence

(p=0.031). It was observed that there was no
significant correlation between the active
working years of dentists and their awareness
of ergonomic work, risk factors and Nordic

musculoskeletal questionnaire results
(p>0.05).

When  compared according to
educational status, specialised dentists

reported that psychosocial factors among the
risk factors affected their working status more
(p=0.009).

As physicians aged, they reported
greater familiarity with occupational health
and specific diseases associated with
particular work schedules (p=0.046, 0.016,
0.019). Furthermore, as the age of the
physicians increased, they employed a greater
number of auxiliary personnel (p=0.000).
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Table 3: Participants' answers to the awareness section

Yes

No

1- Do you have information on ergonomics in the
dental profession?

96.1% (n=99)

3.9% (n=4)

2- Do you know the working position according to
the watch dial?

87.4% (n=90)

12.6% (n=13)

3- Are you aware of the occupational diseases
specific to the dental profession?

86.4% (n=89)

13.6% (n=14)

4- Do you have information on the most common
musculoskeletal disorders in dentistry?

82.5% (n=85)

17.5% (n=18)

5- Are you familiar with four-handed dentistry?

85.4% (n=88)

14.6% (n=15)

6- Do you know the correct physician working 94.2% (n=97) 5.8% (n=6)
posture?

Never Rarely Mostly Always
7- Does ergonomic work affect fatigue and work 0% (n=0) 6.8% (n=7) 49.5% (n=51) 43.7% (n=45)
stress?
8- Does ergonomic work affect accidents at work and 0% (n=0) 9.7% (n=10) 60.2% (n=62) 30.1% (n=31)
occupational diseases?
9- Does ergonomics affect work efficiency and 1% (n=1) 4.9% (n=5) 59.2% (n=61) 35.0% (n=36)
performance?
10- Are ergonomic conditions influenced by the 0% (n=0)  12.6% (n=13) 63.1% (n=65) 24.3% (n=25)

anthropometric characteristics of the individual?

As the duration of active work
increased, physicians indicated that they
possessed greater knowledge of occupation-
specific diseases and collaborated more
frequently with auxiliary personnel (p=0.010,
p=0.001).

Individuals with a BMI below 18.5
indicated that psychosocial factors had a
greater impact on their working status.
Physicians who reported an increase in their
daily working hours indicated that the noise
with  the
instruments they used had a negative impact

and vibrations associated

on their working comfort (p=0.045).

The results of the NMQ indicated that
the majority of physicians reported
experiencing neck  (85.4%), shoulder
(74.8%), back (87.4%), wrist (59.2%) and
low back pain (80.6%) in the previous 12
months. Similarly, in the previous seven days,
59.2% of physicians reported experiencing
pain in the neck, 50.5% in the shoulder,
57.3% in the back, and 50.5% in the lower
back. Nevertheless, the

respondents who reported negative effects on

proportion  of

&3

their ability to perform ordinary work was
lower.

A statistically significant positive
correlation was observed between age and
BMI, as well as between the NMQ and the

awareness section (p < 0.05).

The results of the linear regression
analysis indicated that age and BMI values
did not have a statistically significant effect
on the NMQ.

DISCUSSION

Ergonomics is a discipline that aims to
create a suitable work environment for

employees. In the context of dentistry,
ergonomics seeks to ensure that dentists adopt
the correct working posture and that the
equipment and environment are designed in a
way that allows dentists to use them most
effectively. In the field of dentistry, the
successful implementation of ergonomic
principles ensures that physicians and their
employees perform their duties in a manner that

does not compromise their health and physical

3
well-being. Moreover, by enhancing treatment
standards, productivity and efficiency can be
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optimised. The human body is not designed to
maintain the same body position for an
extended period of time. However, in instances
where the working order is not aligned with
ergonomic principles, dentists are compelled to
adapt to a role that exceeds their physical
capabilities. This usually occurs as a result of
performing their profession with high
concentration, long-term repetitive movements,

and uncomfortable posture, and this causes

. L.
occupational injuries.

The NMQ was first introduced to the
literature in 1987 and has since been employed
in numerous national and international studies.
The NMQ assesses musculoskeletal complaints
in the back, neck, shoulders, and general areas
with standardised questions. The NMQ is a self-
administered or self-interviewed questionnaire
that reliable information about
discomforts in the last 12 months and seven

provides

days in nine specific symptom areas (feet-
ankles, knees, thighs-hip, wrists-hands, waist,

elbows, back, shoulders, neck).16 It has been

demonstrated to be a reproducible, sensitive,
8

valid and reliable screening test in s‘rudies.l

The results of the NMQ in our study
indicate that the majority of physicians reported
experiencing neck, shoulder, back and low back
pain in the short and long term. These results are
consistent with those of previous studies
that
mechanical stresses in their professional lives

indicating dentists are exposed to
and are affected by musculoskeletal system

problems due to a lack of application of

ergonomic principles.zg5 Furthermore, in our
study, the complaints of dentists working in the
public sector and women were found to be more
pronounced according to the NMQ. These
results can be explained by the fact that public
sector employees have more intensive patient
intake than private sector employees, they do
not have enough time between patients, the
psychosocial risk factors scores of public sector
employees are 97% and there are physiological
differences between men and women in terms
of muscle strength, cardiovascular function,

84

aerobic work capacity.w’20

The results of our study indicate that
dentists possess sufficient knowledge about
occupational ergonomics and the correct
working position. However, approximately
one-quarter of them treated patients while
standing, 68.9% of them remained in the same
position for extended periods, and 52.4% of
them did not perform stretching movements or
breathing exercises between patients. These
results demonstrate that dentists possess
knowledge regarding the subject matter.
However, difficulties in implementing this
knowledge may be attributed to a number of
factors, including insufficient time allocated to
dental treatments due to patient density,
inadequate intervals between patients to
facilitate stretching or breathing exercises for
physicians, and clinical infrastructures that are
not optimally designed from an ergonomic

perspective.

Musculoskeletal disorders represent the
primary cause of both short-term and permanent
work disabilities,

resulting in significant

financial expenses due to human shortages and

high treatment costs.11 Although there are a
number of recommendations for the treatment
of  musculoskeletal disorders, including
exercise, heat application, drug treatments,
massage and weight loss, the most important

point is that the most ideal treatment is to take

. . 21
precautions before the disease occurs.

The prevention of these damages begins
with
appropriate working posture. During normal

the adoption of an ergonomically

conditions, damaged tissues are repaired during
rest. However, due to insufficient rest periods,
the repairable stage is often passed. It is
therefore evident that the personal awareness of
dentists is of great importance in this regard. If
a balance between work and rest can be
established through awareness, ergonomic
arrangements can be made in the clinics, regular
exercise programmes can be implemented,

correct posture and position strategies can be
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applied, and appropriate working strategies can
be developed. This will result in the prevention
of damage, a reduction in cognitive and physical
stress, an increase in productivity, quality and
comfort, and the continuation of the dentist's

profession successfully and healthily for many
3

years.

In our study, dentists stated that they
occupation-specific
diseases and worked with more auxiliary
personnel as age and active working time
increased. These results can be interpreted as
the awareness of dentists about occupation-
specific diseases increases with increasing
age and active working time and they pay
more attention to continue their professional
life in this direction.

knew more about

In our results specialised dentists
reported that psychosocial factors affected
their working status more. These results are
consistent with the fact that a high percentage
of specialised dentists are women and with
the study which found that women have a

higher score of psychosocial risk factors in

. . . 19
their working environment than men.

In our study, a statistically significant
positive correlation was found between the
NMQ and the awareness section (p<0.05).
These results can be explained as the presence
of a musculoskeletal disorder in dentists
increases their awareness.

According to the results of regression
analysis, it was found that age and BMI
values had no statistically significant effect
on the NMQ questionnaire. These results can
be explained by the fact that the average age
and BMI of the dentists participating in the
study were not high.

Consequently, dentists must be

cognizant of the ergonomic risk factors
present in their work areas and implement
ergonomic

principles accordingly. This

entails providing a suitable working

environment, equipping the workplace with
appropriate equipment, and formulating a
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rational work plan and time adjustment. In
light of the aforementioned information, the
present study sought to ascertain the
knowledge and awareness levels of dentists
working in the Sivas province regarding
ergonomics and occupational
diseases that may result from work that is not
aligned with ergonomic standards. The
findings of this study indicate that dentists
residing in Sivas province exhibit a lack of
regarding ergonomic  work
conditions and occupational musculoskeletal
diseases. Furthermore, they demonstrate a

awareness

awarcness

limited ability to translate this knowledge into
practice.

CONCLUSION

It has been established that there is a
lack of awareness among dentists with regard
to ergonomic working conditions and
occupational musculoskeletal disorders. The

enhancement of knowledge in this field will

facilitate the formulation of
recommendations that can be readily
implemented in professional practice.

Furthermore, it will provide a foundation for
future studies on the design and production of
and

ergonomically appropriate materials

equipment.
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