
http://dx.doi.org/10.11627/jkise.2012.35.4.33 pISSN 2005-0461
eISSN 2287-7975

Prevalence and Causes of Musculoskeletal Disorders in 
Korean Dentists
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Department of Industrial and Management Engineering, Hanbat National University

한국 치과의의 근골격계질환 실태 및 원인 조사

Dentists are known to be highly exposed to the musculoskeletal disorders (MSD). The present study investigated the prevalence 
of MSD among Korean dentists and association between their MSD and physical workload. In addition, detailed causes related 
to the physical workloads were identified in dental operation, and needs for improvement of dental instrument and environment 
were collected from Korean dentists. The standardized Nordic questionnaire was used to survey body troubles and three types 
of questionnaires were made to investigate the physical workloads, causes of the physical workloads and improvement priority 
of dental equipments, respectively. A total of 104 Korean dentists were participated in the survey. Neck trouble (82%) was the 
most prevalent in Korean dentists, and shoulder (68%) and low back trouble (56%) followed, while low back trouble was reported 
to be most frequent in previous studies. The body troubles were related to the physical workload of the corresponding body 
parts, although they were not associated with personal characteristics. Most Korean dentists selected ‘to keep direct view inside 
patient’s mouth’ and ‘no support of the hand with dental instruments’ as the causes of awkward and strenuous work postures. 
They wanted design improvement for some equipment in their operating room such as operating light and arrangement of workplace.
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1. Introduction1)

Dentists are highly exposed to the musculoskeletal disorders 
(MSD) because they usually take awkward postures, keep 
them in prolonged time and even use vibration tools. Prevalence 
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of the MSD among dentists has been studied by using the 
standardized Nordic questionnaire of [5] in many studies. 
These studies surveyed the troubles of body segments and 
most of them reported that the low back trouble was most 
prevalent in dentists, followed by neck and shoulder troubles 
[1, 2, 6, 7, 8, 10]. However, Kerosu et al. [4] stated that 
troubles in the neck and shoulder were more dominant than 
in the low backs among dentists in Finland. 

Since the troubles associated with the MSD can be varied 
by anthropometric, racial and cultural factors etc., a study 
is required to identify the characteristics of the troubles among 
Korean dentists. The previous studies of [3] and [11] inves-
tigate the prevalence of the MSD among Korean dentists and 
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reported that Korean dentists experienced troubles more fre-
quently in the neck and shoulder than low back. Because they 
used their own survey method, it is difficult to directly compare 
the characteristics of their troubles with those of previous 
studies which were mostly conducted in western countries.

It is necessary to identify the causes of physical workload 
in the aspects of dental operation to reduce the MSD of den-
tists in a direct manner. There have been attempts to find 
out the relations between the body troubles and personal 
characteristics such as age, gender, year of practice and hour 
of work [4, 6, 10]. In addition, the previous studies of [1] 
and [7] investigated the association between the troubles and 
physical/psychosocial workload such as working posture and 
stress. However, there were few studies to find the dental 
operation-related causes of the troubles, which can be used 
directly to solve the problems related to the MSD of dentists. 

The present study surveyed the prevalence of the MSD 
in Korean dentists and attempted to find causes of the phys-
ical workloads in dental operation. A self-administered ques-
tionnaire including the standardized Nordic questionnaire 
was used to investigate body troubles, physical workload and 
causes of the physical workloads. In addition, the priority 
of improving dental instrument and environment was sur-
veyed from Korean dentists.

2. Methods

2.1 Questionnaire

A questionnaire was prepared to survey 1) troubles of each 
body part, 2) physical workload, 3) causes of physical work-
load and 4) improvement priority of equipments in dental 
operating room. First, troubles related to MSD were exam-
ined using the standardized Nordic questionnaire. The ques-
tionnaire surveyed the occurrence of trouble for each body 
part during the last 12 months and last 7 days, and prevention 
of daily activity. More detailed questions such as change of 
job, prevention of work and leisure activity, and sought pro-
fessional treatment due to the troubles were prepared for the 
neck, shoulder and low back. Moreover, the questionnaire 
had the basic questions regarding personal data such as age, 
height, weight, year of practice and hour of work per week. 

The Physical workload of dental operations was assessed 
by using the method of [1] which assessed awkward posture, 
repetitive movements, strenuous exertion and use of vibration 

tools. The questionnaire about physical workload had the 
questions concerning the occurrence frequency of awkward 
posture in the neck, should, wrist/ hand and low back in 
routine dental operation. The questions on the frequencies 
of repetitive and strenuous movements of arms and hand, 
use of vibration tools and prolonged static posture were also 
included in the questionnaire. An ordinal four-point scale was 
used to answer the questions with ratings ‘seldom or never,’ 
‘now and then,’ ‘often’ and ‘always.’ 

To identify the causes related to the physical workloads 
with respect to dental operation, potential candidates were 
collected from a group of dentists and the significance of 
them was evaluated. The potential candidates were collected 
from an interview of the focus group of five dentists (see 
<Table 1>). For example, ‘to keep direct view inside patient’s 
mouth’, ‘no support of hand with dental instruments’, ‘trouble 
in using dental instruments and operator stool’ and ‘delicacy 
and complexity of dental operation’ were selected as potential 
candidates related to the causes of awkward posture. The 
significance of the candidates on physical workload was eval-
uated with an ordinal four-point scale with ratings ‘not at 
al or little,’ ‘a little,’ ‘relative large’ and ‘large.’ 

Improvement priority of the equipments in dental operat-
ing room was assessed with an ordinal four-point scale with 
ratings ‘very appropriate,’ ‘appropriate,’ ‘better to be im-
proved’ and ‘Need urgent improvement.’ Typical ten equip-
ments were collected in dental operation room including op-
erator stool, dental chair, operating light, dental units, cabinet 
of operating essentials and etc.

<Table 1> Potential Candidates of Causes Related to Physical 

Workload

Physical workload 
elements

Potential risk candidates in dental 
operation

Awkward and 
strenuous postures

(neck, low back, arm, 
hand/wrist)

To keep direct view inside patient’s mouth
No support of hand with dental instruments
Trouble in using dental instruments
Trouble in using operator stool
Delicacy and complexity of dental operation

Repetitive movements
(arm and hand/wrist) 

Many patients
Repetitiveness in dental operation itself
Trouble in using dental instruments
Delicacy and complexity of dental operation

Strenuous exertion
of arm

Use of dental instruments
Location of treatment or teeth
No support of hand with dental instruments
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<Table 2> Demographic Information of Respondents

 
Age

(year)
Height
(m)

Weight
(kg)

Year of 
practice
(year)

Hour of work 
per week

(hour)

Hand 
dominance

Type of        
Employment

Total
(n = 79)

Mean
SD
Min
Max

36.6
10.4

25
75

1.68
0.06
1.53
1.82

63.5
12.0

43
88

10.2
9.5
0.8
40

48.1
18.8

8
120

Right : 77 
Left : 2

Self employed : 47
Professor : 4
Resident : 17
Intern : 11

Males
(n = 56)

Mean
SD
Min
Max

39.4
10.9

26
75

1.71
0.05
1.60
1.84

70.9
7.3
54
88

12.6
10.1

0.8
40

47.9
15.1

8
119

Right : 55 
Left : 1

Self employed : 38
Professor : 3
Resident : 10
Intern : 5

Female
(n = 23)

Mean
SD
Min
Max

29.8
4.4
25
44

1.64
0.05
1.53
1.77

50.9
4.2
43
60

4.3
4.0
0.8
18

48.4
26.1

12
120

Right : 22
Left : 1

Self employed : 9
Professor : 1
Resident : 7
Intern : 6

2.2 Participants

A total of 104 dentists (male : 76, female : 28) were par-
ticipated in the survey; all of them had work experience of 
more than one year and lived in Seoul, capital of South 
Korea. Out of all the participants, survey data for 79 were 
used in the analysis, who answered the questionnaire in a 
complete manner. The rest respondents did not answer all 
of questions by mistake. The personal data of the available 
respondents was shown in <Table 2>.

2.3 Statistical Analysis

In the present study, the frequency of trouble occurrence 
for each body part was analyzed, and the dominant troubles 
were identified among Korean dentists. Next correlations be-
tween the troubles and personal data were conducted by us-
ing a contingency table and chi-square test. Then logistic 
regression analysis was performed to find the effect of phys-
ical workload on the trouble occurrence; odd ratios (OR) with 
95% confidence intervals (CI) were calculated. In addition, 
causes in dental operation associated with the physical work-
loads were identified with the frequency analysis and the 
improvement priority of dental operating room equipments 
were also analyzed in the same way.

3. Results

3.1 Occurrence of Body Troubles

<Figure 1> shows the percentage of respondents reporting 
trouble in each body part in the last 12 months. Most Korean 

dentists had the body trouble in the neck and shoulder, and 
over 40% of respondents experienced the troubles in the low 
back, wrist/hand and upper back. Neck trouble (82%) was 
the most prevalent in Korean dentists, and shoulder (68%) 
and low back trouble (56%) followed. Especially, female dentists 
(69%) had wrist/hand trouble much more than males (37%).

<Table 3>~<Table 5> provide more detailed data of body 
troubles such as chronic troubles, work and leisure prevention 
and medical care for the neck, shoulder and low back, 
respectively. A quarter of the dentists who experienced the 
neck trouble suffered chronically over a month, and about 
18% of them experienced the sick absence of work over eight 
days. Moreover, 26% of the dentists with the neck trouble 
had a medical treatment, and 43% reported recent neck trouble 
in the last week. The shoulder trouble of the dentists was 
similar to the neck trouble in the aspects of the detailed troubles. 
Over 50% of the dentists with the low back trouble suffered 
chronically, and 29% of them was absent in work on account 
of the low back trouble. In addition, the percentages of the 
respondents who had medical treatment and recent trouble 
in the last week were 24 and 29%, respectively.

 <Figure 1> Percentage of Respondents with Body Part 

Trouble in the Last 12 Months 
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<Table 3> Number of Respondents and Percentage (in Parentheses) on the Details of Neck Troubles

Ever
had
neck   

trouble

Changed 
jobs 

due to
trouble

Ever been  
hospitalized 

due to 
trouble

Total # of days  
having neck 

trouble in the 
last 12 months

Trouble in the Last 12 months (45 males, 20 females)

Trouble 
reduced 

work   
activity

Trouble 
reduced  
leisure 
activity

Total # of days 
of work

prevented

Sought 
medical 

treatment

Trouble in 
the last
 7 days

Total
(n = 79) 65(82.3) 1(1.5) 2(3.1)

0
1~7

8~30
30+

0
16(24.6)
33(50.8)
16(24.6)

18(27.7) 21(32.3)

0
1~7

8~30
30+

29(44.6)
24(36.9)

9(13.8)
3(4.6)

17(26.2) 28(43.1)

Males
(n = 56)

 
45(80.4) 1(2.2) 2(4.4)

0
1~7

8~30
30+

0
15(33.3)
20(44.4)
10(22.2)

14(31.1) 16(35.6)

0
1~7

8~30
30+

19(42.2)
18(40.0)

5(11.1)
3(6.7)

13(28.9) 18(40.0)

Females
(n = 23)

 
20(87.0) 0 0

0
1~7

8~30
30+

0
1(5.0)

13(65.0)
 6(30.0)

4(20.0) 5(25.0)

0
1~7

8~30
30+

10(50.0)
6(30.0)
4(20.0)

0

 4(20.0) 10(50.0)

<Table 4> Number of Respondents and Percentage (in Parentheses) on the Details of Shoulder Troubles

Ever 
had 

shoulder 
trouble

Changed 
jobs 

due to
trouble

Had
trouble in 
last 12 
months 

Total # of days 
having 

trouble in the 
last 12 months

Trouble in the Last 12 months (34 males, 20 females)

Trouble  
reduced 

work 
activity

Trouble  
reduced 
leisure 
activity

Total # of days 
of work 

prevented

Sought 
medical 

treatment

Trouble in 
the last 7 

days

Total
(n = 79) 54(68.4) 1(1.7) 54(93.1)

0
1~7

8~30
30+

0
17(31.5)
23(42.6)
14(25.9)

18(33.3) 16(29.6)

0
1~7

8~30
30+

25(46.3)
20(37.0)

7(13.0)
2(3.7)

16(29.6) 24(44.4)

Males
(n = 56)

 
36(64.3) 1(2.8) 34(94.4)

0
1~7

8~30
30+

0
13(38.2)
14(41.2)

7(20.5)

14(41.2) 14(41.2)

0
1~7

8~30
30+

12(35.3)
16(47.1)

4(11.8)
2(5.9)

12(35.3) 12(38.2)

Females
(n = 23)

 
22(95.7) 0 20(90.9)

0
1~7

8~30
30+

0
4(20.0)
9(45.0)
7(35.0)

4(20.0) 2(10.0)

0
1~7

8~30
30+

13(65.0)
4(20.0)
3(15.0)

0

4(20.0) 11(55.0)

<Table 5> Number of Respondents and Percentage (in Parentheses) on the Details of Low Back Troubles

Ever
had low 

back 
trouble

Changed  
jobs 

due to
trouble

Ever been 
hospitalized 

due to 
trouble 

Total # of days 
having low back 
trouble in the

last 12 months

Trouble in the last 12 months (28 males, 13 females 13)

Trouble 
reduced 

work
activity

Trouble 
reduced  
leisure 
activity

Total # of days 
of work 

prevented

Sought
medical

treatment

Trouble in
the last
7 days

Total
(n = 79) 44(55.7) 2(4.5) 0

0
1~7

8~30
30+

3(6.8)
19(43.2)
15(34.1)

7(15.9)

12(29.3) 15(36.6)

0
1~7

8~30
30+

18(43.9)
11(26.8)

8(19.5)
4(9.8)

10(24.4) 12(29.3)

Males
(n = 56)

 
31(55.4) 2(6.5) 0

0
1~7

8~30
30+

3(9.7)
14(45.2)

9(29.0)
5(16.1)

9(32.1) 12(42.9)

0
1~7

8~30
30+

11(39.3)
7(25.0)
6(21.4)
4(14.3)

9(32.1) 8(28.6)

Females
(n = 23)

 
13(56.5) 0 0

0
1~7

8~30
30+

0
5(38.5)
6(46.2)
2(15.4)

3(23.1) 3(23.1)

0
1~7

8~30
30+

7(53.8)
4(30.8)
2(15.4)

0

1(7.7) 4(30.8)
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<Table 6> Univariate Association between Neck and Low back Trouble in Last 12 Months and Physical Workload Elements

Physical workload elements Neck trouble OR (95% CI) Low back trouble OR(95% CI)

Awkward neck posture 
Awkward shoulder posture 
Awkward wrist posture 
Awkward low back posture 
Use of vibration tools
Repetitive arm movements
Repetitive wrist movements
Strenuous arm movement 
Strenuous wrist movement
Prolonged static posture

1.28 (0.40 to 4.14)
2.67 (0.55 to 13.04)
1.37 (0.39 to 4.86)
0.53 (0.17 to 1.71)
0.47 (0.12 to 1.84)
1.01 (0.30 to 3.39)
0.57 (0.14 to 2.27)
1.67 (0.47 to 5.88)
1.03 (0.32 to 3.27)
1.13 (0.35 to 3.62)

0.91 (0.37 to 2.26)
1.16 (0.43 to 3.11)
1.57 (0.61 to 4.03)
2.77 (1.10 to 6.95)*

1.00 (0.40 to 2.54)
1.76 (0.69 to 4.46)
1.42 (0.54 to 3.71)
1.10 (0.44 to 2.73)
1.05 (0.43 to 2.54)
1.14 (0.46 to 2.79)

Note) *p < 0.05.

<Table 7> Univariate Association between Shoulder and Hand/Wrist Trouble in Last 12 Months and Physical Workload Elements

Physical workload elements Shoulder trouble OR (95% CI) Hand/wrist trouble OR (95% CI)

Awkward neck posture 
Awkward shoulder posture 
Awkward wrist posture 
Awkward low back posture 
Use of vibration tools
Repetitive arm movements
Repetitive wrist movements
Strenuous arm movement 
Strenuous wrist movement
Prolonged static posture

1.45 (0.55 to 3.81)
1.84 (0.59 to 5.72)
0.89 (0.33 to 2.40)
1.02 (0.39 to 2.65)
0.87 (0.32 to 2.38)
1.04 (0.39 to 2.79)
1.12 (0.40 to 3.11)
3.45 (1.13 to 10.53)*

1.17 (0.45 to 3.01)
1.23 (0.47 to 3.23)

0.75 (0.30 to 1.87)
1.65 (0.61 to 4.44)
4.89 (1.78 to 13.41)*

1.53 (0.63 to 3.74)
0.85 (0.34 to 2.17)
1.19 (0.47 to 3.00)
2.07 (0.76 to 5.64)
2.58 (1.02 to 6.57)*

2.71 (1.08 to 6.75)*

0.60 (0.24 to 1.48)

Note) *p < 0.05.

3.2 Correlation between Body Troubles and 

Personal Characteristics

After the difference of body troubles between males and 
females was tested, the correlations between body troubles 
and age, height, weight, year of practice were analyzed for 
each gender by using the chi-square tests. This is because 
the age (male : 39.4 yrs, female : 29. 8yrs in average), height 
(m : 1.72 xm, f : 1.64 m), weight (m : 70.9 kg, f : 50.9 kg) 
and year of practice (m : 12.6 yrs, f : 4.3 yrs) were significantly 
different depending on gender (p < 0.05). 

Although some significant correlations were found be-
tween body troubles and personal data, most of them were 
not significant. Female dentists reported body troubles more 
than males in the shoulder, wrist/hand, knee and ankle/foot, 
and the male dentists whose height was below 1.65 m re-
ported neck troubles more than the others (p < 0.05). In addi-
tion, the male dentists with less than five years of practice 
had wrist/hand troubles more than the others (p < 0.05). 
However, significant correlations between body troubles and 
height, year of practice were not found in females, and age 
and weight were not associated with body troubles for both 

of male and female (p > 0.05). Moreover, there were no 
significant correlations between detailed data of body trou-
bles and personal data in all of the shoulders, neck and low 
back (p > 0.05).

3.3 The Effect of Physical Workload on Body 

Troubles

The occurrence of body troubles in the shoulder, low back 
and wrist/hand were associated with the physical workload 
related to the corresponding body part, except for the neck. 
Logistic regression analysis between body troubles and phys-
ical workload elements (see <Table 6>) showed that the oc-
currence of low back trouble was related to the awkward 
posture of the low back (95% CI of OR = 1.1-6.9). The 
occurrence of shoulder trouble was associated with the stren-
uous exertion of the arm movement (95% CI of OR = 1.3 
-10.5) as shown in <Table 7>. In addition, the occurrence 
of wrist/hand trouble was related to the awkward wrist pos-
ture (95% CI of OR = 1.8-13.4), the strenuous exertion of 
the arm movement (95% CI of OR = 1.0-6.6), and strenuous 
exertion of the wrist movement (95% CI of OR = 1.0-6.8).
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<Table 8> Significance of Causes Related to Awkward and Strenuous Neck Posture in Dental Operation 

To keep direct view 
inside patient’s 

mouth
*

No support of 
hand with dental 

instruments

Trouble in 
using dental 
instruments

Trouble in 
using operator

stool

Delicacy and 
complexity of dental 

operation
*

Total
(n = 79)

not at al or little 
a little
relative large
large

0(0.0%)
1(1.3%)

29(36.7%)
49(62.0%)

21(26.6%)
40(50.6%)
16(20.3%)

2(2.5%)

10(12.7%)
41(51.9%)
22(27.8%)

6(7.6%)

12(15.2%)
38(48.1%)
22(27.8%)

7(8.9%)

1(1.3%)
15(19.0%)
35(44.3%)
28(35.4%)

Males
(n = 56)

not at al or little 
a little
relative large
large

0(0.0%)
1(1.8%)

21(37.5%)
34(60.7%)

14(25.0%)
27(48.2%)
13(23.2%)

2(3.6%)

7(12.5%)
29(51.8%)
15(26.8%)

5(8.9%)

9(16.1%)
30(53.6%)
13(23.2%)

4(7.1%)

1(1.8%)
11(19.6%)
23(41.1%)
21(37.5%)

Females
(n = 23)

not at al or little 
a little
relative large
large

0(0.0%)
0(0.0%)

8(34.8%)
15(65.2%)

7(30.4%)
13(56.5%)

3(13.0%)
0(0.0%)

3(13.0%)
12(52.2%)

7(30.4%)
1(4.3%)

3(13.0%)
8(34.8%)
9(39.1%)
3(13.0%)

0(0.0%)
4(17.4%)

12(52.2%)
7(30.4%)

Note) *Sum of percentage in ‘relative large’ and ‘large’ is more than 50% in total, in males, in females.

<Table 9> Summarized Causes of Physical Workload in Dental Operation

Physical workload element Gender Risk factors in dental operation

Awkward and strenuous neck posture Common To keep direct view inside patient’s mouth(98.7%)
Delicacy and complexity of dental operation(79.7%)

Awkward and strenuous arm posture
Common To keep direct view inside patient’s mouth(56.9%)

No support of hand with dental instruments(60.8%)
Males Delicacy and complexity of dental operation(64.2%)

Females Trouble in using dental instruments(56.5%)

Awkward and strenuous wrist posture
Common No support of hand with dental instruments(65.8%)

Delicacy and complexity of dental operation(55.7%)
Females Trouble in using dental instruments(56.5%)

Awkward and strenuous low back posture
Common To keep direct view inside patient’s mouth(91.1%)

Males Delicacy and complexity of dental operation(51.8%)
Females Trouble in using operator stool(60.9%)

Repetitive arm and hand movement Common
Many patients(59.5%)
Delicacy and complexity of dental operation(60.8%)
Repetitiveness in dental operation itself(78.5%)

Strenuous arm movement
Common Use of dental instruments(64.5%)

Location of treatment or teeth(73.4%)
Males No support of hand with dental instruments(51.8%)

3.4 Correlation between Body Troubles and 

Personal Characteristics  

The occurrence of body troubles in the shoulder, low back 
and wrist/hand were associated with the physical workload related 
to the corresponding body part, except for the neck. Logistic re-
gression analysis between body troubles and physical workload 
elements (see <Table 6>) showed that the occurrence of low back 
trouble was related to the awkward posture of the low back (95% 
CI of OR = 1.1-6.9). The occurrence of shoulder trouble was 
associated with the strenuous exertion of the arm movement (95% 
CI of OR = 1.3-10.5) as shown in <Table 7>. In addition, the 
occurrence of wrist/hand trouble was related to the awkward wrist 
posture (95% CI of OR = 1.8-13.4), the strenuous exertion of 
the arm movement (95% CI of OR = 1.0-6.6), and strenuous 
exertion of the wrist movement (95% CI of OR = 1.0-6.8).

Causes in dental operation related to physical workload were 

selected among the potential candidates for which the sum of the 
percentages of respondents’ ratings with ‘relatively large’ and ‘large’ 
was over 50%. As the causes associated with the awkward and 
strenuous neck posture, dentists dominantly selected ‘to keep direct 
view inside patient’s mouth’ (99%) and ‘delicacy and complexity 
of dental operation’ (80%) as shown in <Table 8>. The causes 
related to the other physical workload were summarized in <Table 
9>. The causes selected by male and female dentists were slightly 
different. For example, male dentists selected ‘delicacy and complex-
ity of dental operation’ (64%) as the causes of the awkward and 
strenuous arm posture, while females selected ‘trouble in using 
dental instruments’ (57%). In general ‘to keep direct view inside 
patients’ mouth’, ‘no support of the hand with dental instruments’, 
and ‘delicacy and complexity of dental operation’ were dominantly 
regarded as the causes of awkward and strenuous postures by 
dentists. In particular, female dentists frequently selected ‘troubles 
in using dental instruments’ as the causes of physical workload.
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<Table 10> Improvement Priority of Equipments in Dental Operating Room

Dental chair Operator stool Operating light Dental instruments Dental unit

Very appropriate
Appropriate 

Better to be improved
Need urgent improvement

0(0.0%)
23(29.1%)
49(62.0%)

7(8.9%)

0(0.0%)
22(27.8%)
40(50.6%)
17(21.5%)

1(1.3%)
15(19.0%)
53(67.1%)
10(12.7%)

1(1.3%)
23(29.1%)
49(62.0%)

6(7.6%)

1(1.3%)
24(30.4%)
47(59.5%)

7(8.9%)

Control panel
Monitor or
film viewer

Cabinet of 
operating essentials

Arrangement of 
room

Convenience

Very appropriate
Appropriate 

Better to be improved 
Need urgent improvement

0(0.0%)
26(32.9%)
47(59.5%)

6(7.6%)

1(1.3%)
38(48.1%)
35(44.3%)

5(6.3%)

1(1.3%)
21(26.6%)
40(50.6%)
17(21.5%)

0(0.0%)
17(21.5%)
44(55.7%)
18(22.8%)

0(0.0%)
18(22.8%)
49(62.0%)
12(15.2%)

<Table 11> Comparison of Details of Body Troubles between the Present Study and Newell and Kumar (2004)

Trouble details
Neck Shoulder Low back

A B A B A B

Occurrence in the last 12 months 82% 69% 68% 53% 56% 69%

Chronic troubles (> 1 month) 25% 27% 26% 24% 16% 33%

Work prevented due to troubles (> 8 days) 18% 6% 17% 0% 29% 0%

Sought medical treatment 26% 28% 30% 27% 24% 42%

Recent trouble in the last seven days 43% 56% 44% 33% 29% 58%

Note) A : the present study, B : Newell and Kumar (2004).

As results of analyzing improvement priority of the equip-
ments in dental operating room, those of operating light, ar-
rangement of workplace and conveniences were high show-
ing the percentage sum of respondents ratings with ‘better 
to be improved’ and ‘urgent’ was over 75% (see <Table 
10>). Additionally, the demand of urgent improvement for 
operator stool, cabinet of operating essentials and arrange-
ment of workplace was fairly large showing more than 20%.

4. Discussion and conclusions

Neck trouble was most prevalent among Korean dentists, 
while the western dentist suffered from low back trouble 
mostly. Same as the studies of [3] and [11], the present study 
identified that the neck trouble was most prevalent in Korean 
dentists followed by the shoulder trouble. However, in most 
previous western studies, the low back trouble was reported 
to be more common than the shoulder and neck trouble. This 
seems to be caused by the difference of height between 
Korean and western dentists. For example, while the mean 
heights of Korean male and female dentists were smaller 
(1.71 and 1.64 m, respectively) than those (1.79 and 1.68 

m, respectively) of the participants in [6]. It seems that the 
taller western dentists bent their low back more in routine 
dental operation than smaller Korean dentists who used neck 
more.

Moreover, there was a difference between Korean and 
western dentists in detailed body troubles. The response rates 
of all detailed body troubles for the neck and shoulder were 
larger than those of the low back in the present study (see 
<Table 11>). In contrast, in the previous study, the response 
rates of all detailed body troubles for the low back were 
larger than the other parts. Furthermore, the work prevention 
rates of Korean dentists were larger than those of western 
dentists for the three body parts.

Although the shoulder, low back and wrist/hand troubles 
were related with the physical workload of the corresponding 
body segments, there was no significant physical workload 
associated with the neck trouble in the present study. This 
is because while most dentists (82%) experienced the neck 
trouble, the physical workload was in large variation. 

In particular, Korean female dentists had wrist/hand trou-
ble more than the males, and most of them thought that its 
causes were related to dental instruments. The wrist/hand 
trouble of female dentists (70%) was as about twice large 
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as that of males, and the females selected ‘trouble in use 
of dental instruments’ as the causes of related physical 
workload. They reported that the weight and grip size of 
dental instruments were not appropriate to them, therefore 
ergonomic design of the instruments will be necessary for 
preventing wrist/hand troubles in female dentists.

In addition, a new method to view the patient’s mouth 
should be considered in dental operation to reduce the neck 
and low back troubles. To keep direct view inside patient’s 
mouth was identified as the most dominant cause related to 
the awkward neck and low back postures by more than 90% 
of Korean dentists. In recent alternative methods to view the 
patient’s mouth indirectly were being developed using video 
camera or prism glasses. They were known to reduce muscle 
activity and discomfort by requiring less flexions in the neck 
and low back [9]. The new methods to view the mouth indirectly 
will be helpful to reduce the body troubles for dentists.

The dental equipment/environment needed to be improved 
was identified in the present study. Dentists experienced dis-
comfort in using operating light because the light was frequently 
hided by his/her head and hand or dental instruments. Moreover, 
they thought that the back and arm rest of operator stool were 
not designed usefully and had difficulties in finding appropriate 
hand instrument in their cabinet of operating essentials.
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