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Objective: The purpose of this study was to investigate the prevalence and risk factors of neck musculoskeletal disorders in
dental hygienists.
Methods: A questionnaire survey was conducted on 266 dental hygienists currently working at the dental clinics in Busan.
Results: Work intensity of the subjected dental hygienists considered as high with over 8 daily working hours (59.0%), six
weekly working days (57.9%), and executing night duty (77.8%). Among 256 cases excluding 10 subjects who had the past
history, 180 cases (70.3%) had subjective pain and 80 cases (44.4%) of the 180 cases had pain sustained over one week,
and the prevalence of neck musculoskeletal symptoms according to National Institute of Occupation Safe for Health /Korean
Occupational Safety and Health Agency criteria was 124 cases (48.4%). The prevalence were significantly higher in case of
over 8 daily working hours (53.7%) than under 8 hours (41.3%) (p=0.065), over 45 degree neck bending (55.0%) than under 45 degree (35.3%) (p=0.005), both neck inclined or tilted (63.8%) than either one (p=0.024), and more fixed posture
(53.3%) than rather free (39.6%) (p=0.048). As result of multiple logistic regression analysis, over 45 degree neck flexion
(odds ratio [OR]=1.87, 95% confidence interval [CI]=1.06-3.30) and fixed posture (OR=1.93, 95% CI=1.01-3.68) significantly affected the neck musculoskeletal disorders.
Conclusion: In summary, in order to decrease the risk of neck musculoskeletal disorders among dental hygienist, correct the
habitual neck bending and tilting behaviors would be strengthened and a proper guide that efficiently release the state of
bending and keeping fixed state would be needed.
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Introduction
Clinical working by dental hygienists can be a factor in the
load of musculoskeletal system in terms of work type and
strength. In addition, this work has a large load on musculoskeletal systems in terms of task characteristics, how to use
the equipment and how to place the equipment. Work-related
musculoskeletal disorders are caused by repetitive and unnatural working postures of specific body parts, excessive labor
intensity, excessive force, insufficient rest, cold working environment and vibration. Therefore, fine damage to muscles,
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blood vessels, and nerves usually occur in joint areas. After all,
chronical musculoskeletal disorders that appear to pain and sensory disorders can lead to abnormal conditions in the neck,
shoulders, back, arms, and hands of dental hygienists [1].
Macdonald [2] reportred that turning head to one side or
bending your head more than 20 degrees causes stress in the
neck and back muscles. And Booyens et al. [3] have insisted that
the neck pain of a dental hygienist who performs scaling for
more than four hours a day is much greater than that of other
body parts. Therefore, the neck region is exposed to the risk of
musculoskeletal disorders due to overworking centered in
scaling.
The incidence of work-related musculoskeletal disorders has
been reported to have increased significantly over the past 20
years [4], and as all professions have been subject to the study
of musculoskeletal disorders, the importance of proper working
posture is further emphasized.
In overseas studies, the area in which the most people complain about musculoskeletal disorders is the neck. A total of 70%
to 87% of dental hygienists in the USA are suffering from neck
pain [5,6], and the rate of symptoms is going up to 54% to 83%
compared to the previous year [7]. Also, in Australia, 64.3% of
dental hygiene students reported more pain in their neck than
in other parts during clinical practice [8].
This study identifies the cause and symptoms of musculoskeletal disorders in the neck area at a dental hygienist’s work
posture. In order to secure visibility within the narrow mouth,
hygienist cannot recognize the bowing and bending of the neck
and flexion angles that are out of neutral. Therefore, the study
aims to prevent and improve working postures that are held stationary for long periods of time.

Materials and Methods
1. Subjects
Two-hundred and sixty-six female dental hygienists who
have been working at the dental hospitals and dental clinics at
Busan city were participated in this study, through the self-administrated questionnaire method, from August to October in
2012.

2. Method
Institutional Review Board (IRB) was achieved as the number as IJUBPH No. 12-149 at the Clinical Research Institute of
Inje University Busan Paik Hospital in Busan city, in order to
protect the subjects in ethical.
The questionnaire was devised and developed according to
the studies by Kim et al. [9] and Cha et al. [10] as such items

of the contents as the subjects characteristics, the characteristics
of the dental cares, the posture according to each dental care,
bending of the head and the neck, the posture for the musculoskeletal disorders, the history for the musculoskeletal disorders and their cares, and the standardization of the musculoskeletal disorders was based on the standardization of
National Institute of Occupation Safe for Health (NIOSH) in
America and Korean Occupational Safety and Health Agency
(KOSHA).
In order to easy understanding of the questionnaire for the
subjects the drawing was inserted for the posture on the neck
area and the angulation of the moving and the type on the treatment, by use of the index for the handling guide of the periodontal treat instruments [11].

3. Statistical analysis
Data were analyzed by use of SPSS ver. 18.0 (SPSS Inc.,
Chicago, IL, USA) and MedCalc ver. 12.3 (MedCalc Software,
Mariakerke, Belgium) program for 266 of the questionnaires
and excluded for 10 subjects who had the past-history of the
musculoskeletal disorders on the comparison of the prevalence
and the characteristics. The chi-square test was applied for the
agreement rate analysis and the comparison of the characteristics differences and the risk of the musculoskeletal disorders
was evaluated by use of the multiple logistic regression model
with odds ratio (OR) and 95% confidence interval (CI).

Results
1. The characteristics of the subjects
The working venue of the subjects was revealed as 60.5% in
dental clinic and 39.5% in dental hospital, and the age distribution was shown as 71.4% in 20s, 25.2% in 30S as average
27.9 years old, the career was revealed as 37.6% in over 6 years,
24.1% in 1 to 3 years career as average was about 5 years. The
daily working hour was shown as 59.0% in over 8 hours as the
higher rate than in less than 8 hours, the working days per week
was examined as 57.9% in 6 days as more than 5 days and 77.8%
of them were joined with the evening time working for the dental
care program. The characteristics of the subjects were shown
in Table 1.

2. The action and the posture on the dental
cares
The cooperation for the action and the posture on the dental
cares was estimated as more as 41.0% in repeated action with
sit down and stand-up activity than in sit down state as 39.1%,
and 54.9% of them answered as supporting the fixed posture ofwww.ijcpd.org
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ten, and 9.8% answered as always maintain the fixed posture,
so it revealed as 2/3 of them had supported the proper posture
with fixation. The method for the access to the treatment lesion
was revealed that 73.7% of them replied as bending or twisting
their head to the treatment lesion and 72.2% of them had replied
to use the dental mirror or proper instrument in case of hidden
lesion, and 1/4 of them had access to the treatment lesion, as
shown in Table 2.

3. The causative factors for the neck trouble on
the dental cares
The causative factors for the neck trouble on the dental cares
evaluated by oneself were the most for the good examination
in the oral cavity as 46.2% and the next as 25.9% in the reason
for the detailed lesion or complex of the dental cares. The other
complaints such as inconvenient to use the dental unit chair or
Table 1. Characteristics of the subjected dental hygienists
Variable
Work type
Age (yr)

Work career (yr)

Work hour (d)

Work day (wk)
Night duty

Category

Value

Dental clinic
Dental hospital
20-29
30-39
≥40
Mean
Range
＜1
1-3
3-6
＞6
Mean
Range
≤8
＞8
Mean
Range
5 day
6 day
Do
No

161 (60.5)
105 (39.5)
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
112 (42.1)
154 (57.9)
207 (77.8)
59 (22.2)

Values are presented as number (%), mean±standard deviation, or
range (minimum-maximum).

dental instruments, no area to support of the hand on using the
instrument and no or less influence to inconvenient were answered, shown in Table 3.

4. The neck posture and the action on the
dental cares
It revealed only 0.4% of the answers who had bent the neck
under 15 degrees on the dental cares, otherwise 66.9% for over
45 degrees, and 41.7% of them had a bent habit of the head frontal side too much, 35.0% for bent head in one side and 22.2%
of them answered as the both posture together, as not proper posture in general, evaluated by oneself, as shown in Table 4.

5. The risk factors for the prevalence of the
musculoskeletal disorders on the neck
Two-hundred and fifty-six questionnaires for subjects were
analyzed according to the standardization for NIOSH/KOSHA,
after excluding 10 subjects who had the past history for the musculoskeletal disorders, from 266 subjects.
1) The characteristics of the musculoskeletal disorders around
the neck
One-hundred and eighty subjects among 256 as 70.3% of
them complaint the pain according to the symptom standardization on NIOSH/KOSHA, and 80 subjects among them
last the pain more than a week, 109 subjects felt the pain more

Table 2. Pattern of action when patient care procedure
Variable
Status when care

Static work

Way of approach to lesion
Way of masked lesion care
(use dental mirror)

Category

Number (%)

Sedentary
Standing
Repeat sit and stand
Almost not
Sometimes
Frequently
Mostly
Change patient posture
Change self posture
Yes
No

53 (19.9)
104 (39.1)
109 (41.0)
18 (6.8)
76 (28.6)
146 (54.9)
26 (9.8)
70 (26.3)
196 (73.7)
192 (72.2)
74 (27.8)

Table 3. Self-evaluation for the causative factors of the neck troubles on dental cares
Variables
To look better the lesion
No lean hands when using instruments
Discomfort handling instrument
Discomfort of chair
Detailed or complicated procedure
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Never

Rare

Frequent

Almost

4 (1.5)
60 (22.6)
49 (18.4)
48 (18.0)
10 (3.8)

15 (5.6)
129 (48.5)
120 (45.1)
119 (44.7)
54 (20.3)

124 (46.6)
68 (25.6)
81 (30.5)
77 (28.9)
133 (50.0)

123 (46.2)
9 (3.4)
16 (6.0)
22 (8.3)
69 (25.9)
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than one time per a month for last year. A total of 48.4% of them
had felt within the duration and one more frequency of the pain.
A total of 41.1% had felt the weak pain, 43.3% for medium range
of the pain, and 15.6% of them felt the severe pain. The treatment
of the symptom with the pain would be the change the working
field as 58.3% and treatment with the oriental medicine as
30.0%, but 3.9% was took off the work and 4.4% of them had
no treatment at all, as shown in Table 5.

Table 4. Self-evaluation for the neck burden when patient care
procedure
Variable

Category

Number (%)

Flexion angle (°)

0-15
15-45
45 greater than
Neither
Excessive forwardly bend
Tilting head to one side
Both

1 (0.4)
87 (32.7)
178 (66.9)
3 (1.1)
111 (41.7)
93 (35.0)
59 (22.2)

Bend and tilt

2) The prevalence rate for the musculoskeletal disorders
around the neck
The prevalence rate of the musculoskeletal disorders was the
higher in the group of the working on the dental clinic (51.9%)
than working on the dental hospital (43.0%), and more according to the working career as 40.0% in the group for less than a
year, 52.4% in the year 1 to 3 years, 55.9% in the group for working on 3 to 6 years, otherwise a little bit decreased in the group
of 6 years working as 44.7%, but it was no significantly different
statistically.
According to the working hours in a day, 53.7% of them had
answered more than 8 hours a day and it was more than numbers
for working less than 8 hours a day (p=0.065). A total of 55.0%
of them had bent the neck more than 45 degrees, but 35.3% had
bent less than 45 degrees (p=0.005). The prevalence for both
two postures together as bent the neck and lean the head and neck
was estimated as 63.8% (p=0.024) and the prevalence for the
maintaining the fixture posture as 53.3% was more than the
prevalence for not maintaining the fixture posture as 39.6%
(p=0.048).
There was no statistically different between the prevalence
of the musculoskeletal disorders according to the change the
posture for operator or patient, access method for dental treat-

Table 5. Characteristics of the neck musculoskeletal disorders
Variable
Musculoskeletal symptom (NIOSH/KOSHA)
Cognitive pain
Duration of pain (n=180)

Degree of pain (n=180)

Symptom experiences for the past one year (n=190)

Symptom experiences for the past one week (n=180)
Care about the pain (n=180)

Category

Number (%)

No
Yes
No
Yes
Less than 1 day
1 day to less than 1 week
1 week to less than 1 month
1 month to less than 6 months
More than 6 months
Weak
Intermediate
Severe
Once every 6 months
Once every 2-3 months
Once a month
Once a week
Everyday
No
Yes
Medical treatment
Pharmacy
Holidays
Work shift
Nothing special

132 (51.6)
124 (48.4)
76 (29.7)
180 (70.3)
36 (20.0)
64 (35.6)
31 (17.2)
15 (8.3)
34 (18.9)
74 (41.1)
78 (43.3)
28 (15.6)
27 (14.2)
54 (28.4)
38 (20.0)
32 (16.8)
39 (20.5)
36 (20.0)
144 (80.0)
54 (30.0)
6 (3.3)
7 (3.9)
105 (58.3)
8 (4.4)

NIOSH: National Institute of Occupation Safe for Health, KOSHA: Korean Occupational Safety and Health Agency.
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Table 6. Prevalence of neck musculoskeletal disorders by the selected characteristics
Variable
Work site
Career (yr)

Work hours (d)
Way of approach to lesion
Way of masked lesion care (use dental mirror)
Flexion angle (°)
Bend and tilt

Static work

Category

Number/total number (%)

p-value

Dental clinic
Dental hospital
＜1
1-3
3-6
＞6
≤8
＞8
Change patient posture
Change self posture
Yes
No
≤45
＞45
Neither
Bend
Tilt
Both
Almost not
Mostly

81/156 (51.9)
43/100 (43.0)
16/40 (40.0)
33/63 (52.4)
33/59 (55.9)
42/94 (44.7)
45/109 (41.3)
79/147 (53.7)
30/67 (44.8)
94/189 (49.7)
89/184 (48.4)
35/72 (48.6)
30/85 (35.3)
94/171 (55.0)
0/3 (0)
47/104 (45.2)
40/91 (44.0)
37/58 (63.8)
36/91 (39.6)
88/165 (53.3)

0.206
0.335

0.065
0.578
0.917
0.005
0.024

0.048

The p-value by chi-square test.

Table 7. Adjusted OR and 95% CI of the major risk factors relating neck
musculoskeletal disorders (multiple logistic regression analysis)
Characteristic

Category

OR (95% CI)

p-value

Posture when care
(bend, tilt)
Flexion angle (°)

Less than either
Both
≤45
＞45
Almost not
Mostly

1.00
1.53 (0.88-2.63)
1.00
1.87 (1.06-3.30)
1.00
1.93 (1.01-3.68)

0.129

Static work

0.023
0.047

OR: odds ratio, CI: confidence interval, p: p-value of OR.

ment or the technique for using the dental mirror at the hidden
area in the oral cavity, as shown in Table 6.
3) The risk factors for the musculoskeletal disorders around
the neck
Through the univariate analysis, the prevalence for the musculoskeletal disorders with the OR and 95% CI was compensated with the career and the working hours in a day from the
significant risk factors and evaluated with the multi-variated
analysis. The results were as the such factors were influenced
to the prevalence of the musculoskeletal disorders around the
neck, as the fact that more than 45 degree of the neck bent
(OR=1.87, 95% CI=1.06-3.30), and the maintaining the fixture
posture (OR=1.93, 95% CI=1.01-3.68), and the both factors as
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the neck bent and the lean the head and neck were a little influenced (OR=1.53, 95% CI=0.88-2.63) but no significantly different in statistical, as shown in Table 7.

Discussion
In this study, the subjective evaluation risk factors are symptoms of musculoskeletal disorder in the neck, work posture and
actions. And we would like to evaluate these factors more accurately in the survey and propose improvements.
The average age of the subjects for the dental hygienists was
27.9 years old and about 5 years career. 59.0% of them worked
more than 8 hours in a day, 57.9% worked for 6 days a week and
77.8% of them were joined the evening dental cares, as the extended works. According to the standardization of OSHA
Ergonomics, WAC 296-62-051 [12], their working environment was at a level of the caution zone or hazard zone. The cause
for neck pain was imagined as such factors as 46.2% for bent
the neck in order to examine the oral cavity in detail, 25.9% of
them for the treatment at the detailed or the complexed portion.
Jung et al. [13] have reported as 99% and 79% of the prevalence
rate about these cases. Although it revealed a little bit low prevalence compared with their results, it was certain that the neck
action and the posture according to the difficulties of the treatment and the security of sight would be important factors to
cause the neck trouble, by the self-evaluation method. Only
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0.4% of the subjects did the posture for under the 20 degrees
of the neck bent angulation on the dental treatment, otherwise
66.9% of them were answered as more than 45 degrees of the
neck bent angulation. Moreover, 22.2% of them did bent the
head in frontal ward or lean the neck at one side direction as improper posture to cause the musculoskeletal disorders.
In this study, the survey for the prevalence of the musculoskeletal disorders was performed for the subjects with no history for this symptoms who are aware of the pain and have symptoms that last more than a week or appeared more than once a
month in the past year according to the standardization of the
symptom for the musculoskeletal disorders suggested by
NIOSH/KOSHA and defined the symptom as the existence of
the musculoskeletal disorder of the neck, as 48.4% of the subjects were included in this category among 256 subjects. This
data was a little bit lower in prevalence than the former researches as 54% to 83% of the neck pain complaint for the dental
hygienist in USA [7], and 87% of the musculoskeletal pain disorders around the neck [5]. Booyens et al. [3] have announced
that 66.5% of the dental hygienist had complaint the neck pain.
64.3% of the dental hygienist school students also had been reported as to have experienced for the neck pain [8]. Oberg and
Oberg [14] have reported that 81% of the dental hygienists had
got the musculoskeletal pain on the shoulder and the neck in last
12 months and Anton et al. [6] insisted that about 70% of them
had got the neck and waist pain and Abiodun-Solanke et al. [15]
announced that 81.9% of the dental hygienist got the neck pain.
The data of the prevalence in this study was also lower than
the report of Jung et al. [13] as 82% and Kim and Lee [16] as
71.4% of the prevalence on the neck and shoulder pain, and the
similar ranges with the data from Lee et al. [17] and Choi et al.
[18] as 47.4% and 40% of the prevalence of the neck pain. This
is the difference caused by the different characteristics and circumstances of the working environment, the relatively lower
age group, and the shorter careers in this study.
The prevalence of the neck pain as musculoskeletal symptoms was higher when the neck flexion angle was over 45 degrees (55.0%, p=0.005), when the neck was all bent and tilted
during treatment (63.8%, p=0.024), and when the posture was
fixed for a long time (53.3%, p=0.048). But there were no differences by treatment actions depending on the posture of hygienists or patients, and by using dental mirrors.
The neck bent forward and lean the head and neck would be
an important factor to cause the musculoskeletal disorders and
it would be recommended to avoid that maintain both of two
postures together because of the influencing to the neck and related the shoulder area, according to the standardization posture
for dental treatment.
Lots of the dental hygienists have been working on sitting po-

sition for a long time with improper posture, and trapezius muscle would be tensed up with shrinkage as a problem.
It revealed that there was no significant different statistically
between the prevalence in case of the correction of the posture
for the operator or the patient and the access method to use the
dental mirror for the hidden area or direct access in the oral
cavity. But, it would be promoted for the posture on performing
the scaling by use of the prism glass or magnificent mirror rather
than observe the lesion directly through bent the neck, because
of the decreasing the movement for the action with the neck and
around muscle and helpful for improving the proper posture
[19,20]. So, it needed for the early education for repeated training to use these instruments enough for expertly because the improper use of these instruments would be caused the indicated
treatment results.
The significant factors from the univariate analysis were selected and compensated for the factors as the career and the daily
working hour. And we used multivariate analysis to evaluate the
prevalence of the musculoskeletal disorders on the neck in each
of the factors. The results were as OR=1.87, 95% CI=1.05-3.30
in the group for over 45 degree of the neck bent angulation, and
OR=1.93, 95% CI=1.01-3.68 in the group for the maintain the
improper posture and these factors were influenced to the prevalence of the muscular-skeletal symptom around the neck.
Moreover, both action as neck bent and lean the head together,
could.
Influence the cause of the musculoskeletal disorders as
OR=1.53, 95% CI=0.88-2.63, but it was no significantly different in statistical. Even though there were not enough for the sample subjects, from the these results, such factors as the angulation of the neck bent, the maintaining the improper posture, and
the leaning the head and neck would be fully and the latent cause
of the musculoskeletal disorders. In particular, it suggests that
maintaining a fixed posture for a long time has the largest impact
on the symptoms.
Even though it has been promoted gradually for the prevention and the improvement for the musculoskeletal disorders, there has been some difficulties for the improvement of
the working conditions as required for the accuracy and the time
reduction on the dental treatment, and the improper posture habits and actions for individuals.
The improvement of the posture to prevent the musculoskeletal disorders was the self-recommendation system according to the guide-line with the standardization for each occupation without forcibleness in such countries as USA, England,
Australia, New Zealand, and Sweden and it needed for the systemic organization for early detection of the symptoms and recommended for the proper and continuous education to the dental hygienists for decreasing the risk factors through the awarewww.ijcpd.org
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ness of the dangers of the neck pain, in order to prevent the musculoskeletal disorders.

7.

Conclusion
From the data of the general characteristics for the subjects,
59.0% of them had worked over 8 hours in a day, 57.9% of them
had worked for 6 days in a week, and 77.8 had worked with the
extension time as evening dental cares, as a little bit hard work
for their occupational intensity.
The prevalence of the musculoskeletal disorder was revealed
as 48.4% among the 256 subjects except for the people who have
the past history of the musculoskeletal troubles, and more prevalence rate in such cases as in the group for more than 8 hours
working (p=0.065), in the group with the over 45 degree of the
neck leaning (p=0.005), in the group of the both to bent and to
lean the neck on the dental cares (p=0.024) or in the group for
maintaining the fixed posture on the dental treatment
(p=0.048), according to the standardization by NIOSH/
KOSHA.
Through the results for the multivariate analysis, it revealed
such factors to influence to cause the musculoskeletal disorders
as the factor for bent the neck over 45 degrees (OR=1.87, 95%
CI=1.06-3.30) and the factor for the maintaining the fixed posture (OR=1.93, 95% CI=1.01-3.68) on the dental care.
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