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Objective: The purpose of this study is to examine about dental hygienists’ myofascial pain syndrome, lower back pain, carpal tunnel syndrome (CTS), medial and lateral epicondylitis, hand-arm vibration syndrom and work-related musculoskeletal
syndrome (WMSD) experience and hygienists’ posture, motion.
Methods: The self-administered questionnaire was surveyed from June 1 to September 30 of 2018 targeting 280 dental hygienists in Gyeongnam province and 266 dental hygienists’ answers were analyzed.
Results: The average daily working hours of a dental hygienist was more than eight hours 59.0%, with an average of 33 patients per day. The average number of patients who receive treatment for more than 30 minutes is 15. The angle of motion of
the subjective evaluation was above 60%. Medical position and form of movement were more than 50% above the standard
level. Symptoms of posture and motion that cause WMSD were hand-arm vibration syndrome 68.1%, myofascial pain syndrome 58.6%, lower back pain 51.1%, CTS 50.4% in order. Experience WMSD related symptoms which dental hygienists
experience were myofascial pain syndrome 92.9%, CTS 57.9%, lower back pain 56.4%, medial and lateral epicondylitis
37.2%, hand-arm vibration syndrome 24.4%.
Conclusion: The above results showed the posture and motion of dental hygienists and were found that the experience rate
which dental hygienists experience WMSD of myofascial pain syndrome, Lower back pain, and CTS was significantly more
than 56%.
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Introduction
Work-related musculoskeletal disorders are defined as
chronic musculoskeletal disorders that result from repetitive
works, uncomfortable and unnatural work positions of certain
body parts, strong labor strength, excessive force, insufficient
rest, cold working conditions, and vibration and result in, pri-
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marily from the joint area, damages in muscle, blood vessels,
nerve, and eventually complaining of pain and sensory dysfunction [1,2].
According to the nation’s statistics on industrial accidents
in 2018, the number of disease-related victims increased
23.6% year-on-year. The excessive motion of the disaster type
was increased by 23.6% from the previous year [3].
It was also found that over the past five years, more than
5,000 patients with work-related musculoskeletal syndrome
(WMSD) including back pain and body burden, were found
annually, this accounts for seven with job injury or illness out
of 10 people. It was found that WMSD is the most common
occupational disease cases due to excessive use of body parts
or heavy lifting of objects at industrial sites. In 2014, percent
of industrial classification in WMSD showed that 36.9% in
service industries was the second following manufacturing industry and dental hygienists which are the work type of dental
medical service are exposed to the risk of WMSD occurring
[4].
The movements and posture of dental hygienists working at
the hospital’s medical institution were serious, including the
angle of neck flexion and the duration of fixed posture [5,6].
Dental hygienists are exposed to the risk of WMSD caused by
continuously repeated use of certain body parts in static postures such as tilting the necks or bending the backs during
eight hours of usual work a day [6].
The design and placement of dental rooms, the use of therapeutic chairs and medical devices do not fully reflect ergonomic characteristics, resulting in uncomfortable posture, excessive exertion of force, and sustained strain, which further
increases musculoskeletal disease [7].
Although the pathogenesis for WMSD has not yet been precisely identified, the increasing number of repetitions can
strain muscle tendon or cause ischemia of tendon and micro-damage by a slight pressure around the tendon [8].
In this study, the postures, movements of dental hygienists,
when treating a patient, and symptom experience of WMSD
of myofascial pain syndrome (MPS), hand-arm vibration syndrome (HAVS), lower back pain, medial and lateral epicondylitis, carpal tunnel syndrome (CTS) are studied to be
grasped.

Materials and Methods

the final 266 were analyzed. This study is carried out with the
approval of the Ulsan Science University Institutional Review
Board (UC-2018005).

2. Method
The research tool was developed by referring to studies by
Kim et al. [9] and Cha et al. [10], and examination of motion
and posture related to WMSD was referred to the tool of the
National Institute for Occupational Safety and Health [2] and
Korea Occupational Safety & Health Agency [3], and dental
hygienists’ standard posture [11,12].

3. Statistical analysis
The PASW Statistics ver. 18.0 program (IBM Co., Armonk,
NY, USA) was used, and the results were displayed as a percentage processed by descriptive statistics to perform frequency analysis.

Results
1. Characteristics of the study subject
The age distribution among the survey participants was
71.4% in their 20s and 25.2% in their 30s. The average age
was 27.9 years old. Career experience more than 6 years
(37.6%) was the most answer collected. The average career
experience was approximately 5 years. The average daily
work hours were over eight hours, which was more collected
than those who worked less than eight hours. A total of 77.8%
was serving medical treatment at nights. A total of 33.6 patients were treated per day by a hygienist and 14.6 patients
were treated for more than 30 minutes on average (Table 1).

2. Angle and tilting of the posture and action
when patient care procedure
The neck angle more than 45° was 66.9% from the self-assessed postures and motion. More than the back angle of 45°
was 22.6%, the shoulder raised or tilted by more than 15° was
63.2%, the thigh lowered or tilted by 15° was 56.4%, the upper
arm more than 20° was 62.4%, the lower arm more than 60°
was 45.5%, and the side of little finger of the hand was horizontal with the thumb by 27.1%. Overall, many of the conditions were out of standard (Table 2).

1. Subject

3. Patterns of posture and action when patient
care procedure

A self-administered questionnaire of 280 dental hygienists
working at a dental medical institution in Gyeongnam province was conducted from June 1, 2018 to September 30, and

In the types of postures and motions that are self-assessed,
the head leaned forward at the neck level was 41.7%, the head
leaned to one side was 35.0%, and the two postures taken both
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were 22.2%. In the part of back, the back severely bent was
54.5%. In the part of shoulders, shoulders raised were 41.4%,
shoulders bent forward was 40.2%, and the two postures taken
both were 10.9%. In the part of thigh, weight of body concentrated on one of the hips was 51.9%. In the part of upper

Table 1. Characteristics of the study subject (n=266)
Variable
Age (yr)

Tenure (yr)

Work hours (per day)

Night duty
No. of daily patient
(person)

Patients more than
30 minutes treatment
(person)

Category
20-29
30-39
＞40
Mean
＜1.0
1.0-2.9
3.0-5.9
＞6.0
Mean
≤8
＞8
Mean
Yes
No
＜20
20-39
≥40
Mean
＜10
10-19
≥20
Mean

Value
190 (71.4)
67 (25.2)
9 (3.4)
27.9±5.1 (22-51)
41 (15.4)
64 (24.1)
61 (22.9)
100 (37.6)
60.4±50.5 (5-318)
109 (41.0)
157 (59.0)
9.01±1.05 (7-12)
207 (77.8)
59 (22.2)
65 (24.4)
96 (36.1)
105 (39.5)
33.6±23.9 (3-150)
96 (36.1)
91 (34.2)
79 (29.7)
14.6±13.1 (1-80)

Values are presented as number (%) or mean±standard deviation
(range).

arms, elbows spreading more than 20° from the body were
57.9%, elbows moving upward the waist were 21.8%, and the
two postures taken both were 13.5%. In the part of lower arms,
the angle between the upper and lower levels less than 60° was
31.6%. In the part of hand, wrist and hand bent out or in was
49.6%. The wrist unhorizontal to the floor due to twisted wrist
to the thumb side was 23.3%. The two postures taken both
were 13.2%. Overall, many of the conditions were out of
standard (Table 3).

4. Status of the undesirable posture and action
related to WMSD
The self-assessed rate of ‘almost always and often’ in the
wrong treatment postures related to induction of WMSD was
the highest by 68.1% related to the use of HAVS, such as ultrasonic scaler, handpiece, vibrator, etc. Following was 58.6%,
which was the height of the chair and the patient position in relation to the neck or shoulders severely bent or raised. When
using medical aid and salivary aspirator, bent or twisted waists
related to lower back pain were 51.1%. In the cases of tool
usages for visibility, operation assist, and impression taking,

Table 3. Patterns of posture and action when patient care procedure
Category
Neck

Back
Shoulder

Table 2. Angle and tilting of the posture and action when patient care
procedure
Category
Neck (°)

Back (°)

Shoulder (°)
Femoral region (°)
Arm (upper) (°)
Arm (lower) (°)
Hand (°)

Sortation
0-19.9
20-45
＞45
0-19.9
20-45
＞45
0-15
＞15
0-15
＞15
0-20
＞20
0-60
＞60
0-15
＞15

Number (%)
1 (0.4)
87 (32.7)
178 (66.9)
8 (3.0)
197 (74.3)
60 (22.6)
98 (36.8)
168 (63.2)
116 (43.6)
150 (56.4)
100 (37.6)
166 (62.4)
145 (54.5)
121 (45.5)
72 (27.1)
194 (72.9)

Femoral region

Arm (upper)

Arm (lower)

Hand

Sortation

Number (%)

Standard
Head severely leaned forward
Head leaned to one side
Both postures taken
Standard
Back severely bent
Standard
Shoulders raised
Shoulders bent forward
Both postures taken
Standard
Body weight concentrated on the
one of hips
Standard
Elbows spreading more than 20°
from body
Elbows moving upward waist
Both postures taken
Standard
The angle between the upper
and lower levels less than 60°
Standard
The wrist unhorizontal to the
floor due to twisted wrist to the
thumb side
Wrist and hand bent out or in
Both postures taken

3 (1.1)
111 (41.7)
93 (35.0)
59 (22.2)
121 (45.5)
145 (54.5)
20 (7.5)
110 (41.4)
107 (40.2)
29 (10.9)
128 (48.1)
138 (51.9)
18 (6.8)
154 (57.9)
58 (21.8)
36 (13.5)
182 (68.4)
84 (31.6)
37 (13.9)
62 (23.3)

132 (49.6)
35 (13.2)
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Table 4. Status of the undesirable posture and action related to work-related musculoskeletal syndrome
Illness

Never,
hardly

Clinic position

Myofascial pain syndrome
Lower back pain
Carpal tunnel syndrome
Medial and lateral epicondylitis
Hand-arm vibration syndrome

Neck, shoulder severely riased or bent (height of chair,
patient position)
Waist bent, turned, and twisted (clinic assisted,
using the saliva inhaler)
Continuous pressure on wrist, bent (tool usages
for visibility operation assist, impression taking, etc.)
Excessive motions on wrist or fingers (saliva inhaler,
ultrasonic scrubber, handpiece, preiodontal tool)
Vibration tool (ultrasonic scrubber, handpiece, vibrator,
etc.)

Sometimes

Often

Almost
aways

9 (3.4)

101 (38.0) 135 (50.8)

21 (7.9)

15 (5.6)

115 (43.2) 106 (39.8)

30 (11.3)

18 (6.8)

114 (42.9) 100 (37.6)

34 (12.8)

24 (9.0)

120 (45.1)

95 (35.7)

27 (10.2)

61 (22.9) 105 (39.5)

76 (28.6)

24 (9.0)

Values are presented as number (%).
Table 5. Experiences of the specified symptoms related to work-related musculoskeletal syndrome (n=260)
Illness
Myofascial pain syndrome
Lower back pain
Carpal tunnel syndrome
Medial and lateral epicondylitis
Hand-arm vibration syndrome

Category
Pain in neck, shoulders, a movement slowdown
Neural pressure, sprains in the waist, pain
Finger tingling and sensory degradation
Internal, external pain in elbows
Finger vascular contractions, numbness, whiteness

continuous wrist pressure and bending related to CTS were
50.4% (Table 4).

5. Experiences of the specified symptoms related
to WMSD
In the symptom experience in relation to WMSD, MPS accompanied with pain in muscles of neck, shoulders and a
slowdown of movement was by 92.9%, which was experienced by almost everyone. Following was 57.9% by CTS with
finger numbness and sensory degradation. Lower back pain
accompanied with neural pressure, sprains in the waist and
pain was 56.4% by almost half of all. Medial and lateral epicondylitis with internal and external elbow pain by 37.2%,
HAVS with finger vascular contractions, numbness and
whiteness by 24.4% were experienced (Table 5).

Discussion
The average daily working hours of a dental hygienist was
more than eight hours (59.0%). A total of 77.8% were working
at nights. the average patient per day was 33. Patients who
needed more than 30 minutes were 15 on average, which was
a high intensity of caution zone or hazard zone when compared to OSHA Ergonomics (WAC296-62-051, Rapid Upper
Limb Assessment) [13] work criteria for the musculoskeletal
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Number (%)
247 (92.9)
150 (56.4)
154 (57.9)
99 (37.2)
65 (24.4)

checklist. when treating a patient, the angle of neck of posture,
motion more than 45° was 66.9%, which can result in induction of neck of WMSD when more than 15°. Shoulders tilted or raised by more than 15° were 63.2%. Thigh lowered or
tilted by 15° was 56.4%. The upper arm by more than 20° was
62.4%, the lower arm more than 60° was 45.5%. This results
referred to Kim and Seo [14], the degree of musculoskeletal
pain by body part of a dental hygienist induced high body pain
with shoulder 90%, neck 88.9%, legs 83.3%, waist 81.5%, feet
53%. Also in Jung’s research [15], although the pain rate order
is different, the pain rate that puts pressure on the body was
high overall by shoulder 75.7%, neck 71.7%, waist 72.6%,
legs 56.8%. In terms of the form of posture and motion, the
neck, back, shoulder, thigh, upper arm, hand and wrist areas
were generally out of the proper standard. When it comes to
the rate of ’almost always and often’ improper treating posture
of a hygienist related to WMSD was 68.1% by CTS in relationtousage of ultrasonic scaler, handpiece, vibrator, etc.
HAVS is a generic term for vascular, sensory serves, and musculoskeletal disorders in workers using vibration tools, occurring when there are occupational local vibration disorders that
cause a finger’s blood circulation disorders [16]. MPS raising
or bending neck or shoulders severely related to the height of
a chair and a patient position was 58.6%. When using saliva
inhaler and assisting clinics, lower back pain in relation to the
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waist twisted, bent was 51.1%. CTS related to continuous
wrist pressure, wrist bent when tool usages for visibility, operation assist, impression taking was 50.4%. Anton et al. [17]
stated that the risk of CTS is high, and age, body mass index,
and the number of patients treated per day are important factors related to CTS. It is a chronic disability caused by exposures to work risk factors, such as repetition of clinics exertion of excessive force, uncomfortable posture, constant
tension, vibration, temperature, etc. that cause such WMSD. It
was expected to be spreaded rapidly as the tasks are subdivided and specialized [18,19]. WMSD associated symptom
experience was experienced in almost all cases by 92.9% in
terms of the case of myocardial pain syndrome which involves
neck, shoulder muscle pain, and slow movement. CTS which
are accompanied by finger numbness and sensory degradation
was 57.9%. Lower back pain which is accompanied by nerve
pressure, a sprain in the waist, and pain was 56.4%, which half
experienced. Internal and physical epicondylitis accompanied
by internal and external elbow pain was experienced at 37.2%
and CTS with finger vascular contractions, sensory paralysis,
and whiteness were experienced at 24.4%. Although fundamental precaution and improvement measures of risk factors
of WMSD are recognized gradually, they are difficult to be
improved due to difficulties in working environmental conditions such as precision and time reduction of clinics. To alleviate the symptom experience of WMSD of a dental hygienist,
time reduction and sufficient rests are required, taking the
average working hours and the large number of patients into
serious consideration.

Conclusion
To observe the relationship between posture, motion of a
dental hygienist, when treating a patient, and WMSD of MPS,
HAVS, lower back pain, medial and lateral epicondylitis,
CTS, the survey was conducted on dental hygienists working
at dental medical institution in Gyeongnam province, and the
results came out as following:
The average daily working hours of a dental hygienist was
more than eight hours (59.0%), with an average of 33 patients
per day. The average number of patients who receive treatment for more than 30 minutes is 15. The subjective evaluation of the motion angle of the neck, shoulder, and the upper
part of arms was out of standard by more than 60%. In the form
of posture and motion, when treating a patient, the back position, one hip of thigh, and the upper elbow of the arms were out
of the standard position by more than 50%. Symptoms of posture and motion that cause WMSD were HAVS 68.1%, MPS
58.6%, Lower back pain 51.1%, CTS 50.4% in order. Experi-

ence WMSD related symptoms which dental hygienists experience were MPS 92.9%, CTS 57.9%, lower back pain 56.4%,
medial and lateral epicondylitis 37.2%, HAVS 24.4%. The
above results showed the posture and motion of dental hygienists and were found that the experience rate which dental hygienists experience WMSD of MPS, Lower back pain, and
CTS was significantly more than 56%.
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