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Abstract : The purpose of this study is to provide basic data for continuing study in order to accomplish preventive
countermeasures for work-related musculoskeletal disorders(WMSD) and to examine related factors in connection with
each other as: the working environment, the equipment used, working method, pain symptoms of dentists. The inves-
tigation period for this study was from November 1, 2004 to February 28, 2005, and we analyzed questionnaire survey
of 190 dentists who were giving medical treatment in and around the metropolitan area and Daegu City. Also, we
visited 20 dental hospitals personally and examined the work posture through check lists, interviews, and field inves-
tigations on work posture using photos and videotaping. This study showed the increasing physical burdens which were
related to dentists work accomplishment and attitude, recognizing pain which were affecting work related WMSD.
With the access of ergonomics and improving the education and training of awkward medical treatment methods and
posture, and continuous public information about *‘WMSD, the occurrence rate of WMSD could be decreased.
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Table 1. General characteristics of subjects
Characteristics N(%)
Gender Male 134(70.5)
Female 56(29.5)
Age(years) 25~29 18(9.5)
30~34 36(18.9)
35~39 28(14.7)
40 ~44 44(23.2)
45~49 44(23.2)
50 < 20(10.5)
Marital status Married 120(63.2)
non-married 70(36.8)
Stature(cm) < 160 32(16.8)
160 ~164 38(20.0)
165~169 14(7.4)
170~174 70(36.8)
175~179 26(13.7)
180 < 10(5.3)

L 7)E0] 63.2(%), &9 14.7(%), TS0} 22.1(%)
Atk AAFe] B o)A 170~174em H 7} 36.8(%)
2 7} =931, 160~164cm 20.0(%), 160cm 1jak
16.8(%), 175~179cm 13.7(%) £=°]%thTable 1).
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Table 2. Job-related characteristics of subjects
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Job-related characteristics N(%)
Work duration < 24 22(11.6)
(months) 25~48 18( 9.5)
49~72 26(13.7)

73~96 22(11.6)

97~120 54(28.4)

120< 48(25.3)

Treatment of patient <10 10 5.3)
per day(number) 11~15 40Q1.1)
16~20 82(43.2)
21~24 28(14.7)

25~29 16( 8.4)

30~34 6(3.2)

35~50 8(4.3)

Consultation hours <8 44(23.2)
per day §~12 144(75.8)
12 < 2 1Y)
Work per week 5 14( 7.4)
(days) 55 100(52.6)
<6 74(40.0)

Hands posture during Both hands 70(36.8)
freatment Right hand 120(63.2)
Main causes of pain in  Work method 42.1)
body part Work posture 160(84.2)
Static condition 8(4.2)

Work time 12(6.3)

Hand tools 2(1.1)

Chair 2(1.1)

Patient's chair 0(0.0)

Hospitals for Orthopedics 12(6.3)
pain treatment Neurosurgery 12(6.3)
Rehabilitational medicine 16(8.4)

Internal medicine 4(2.1)

Surgery 2(1.1)

Oriental medicine 64(33.7)
The other 80(42.1)

Improvement of Medical equipment & tools 10(5.3)
o anton Work method & posture  140(73.7)
Continuous work & lack of rest 30(15.8)

Lack of prevention 0(0.0)

Treatment of patient per day  2(1.1)

Problems of daily life 8(4.2)

*MSD : musculoskeletal disorders
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Table 3. Pain frequency of body parts

Table 4. Pain terms of body parts

Body parts N(*)
Wrists Right 34(17.9)
Left 2(1.1)
Both 18(9.5)
No pain 136(71.6)
Lower back Pain 70(36.8)
No pain 120(63.2)
Thighs Right 16(8.4)
Left 42.1)
Both 6(3.2)
No pain 164(86.3)
Knees Right 22(11.6)
Left 2L
Both 12(6.3)
No pain 154(81.1)
Lower legs Right 10(5.3)
Left 42.1)
Both 12(6.3)
No pain 164(86.3)
Ankles Right 12(6.3)
Left 2L.1)
Both 12(6.3)
No pain 164(86.3)
Neck Pain 76(40.0)
No pain 114(60.0}
Shoulder Right 100(52.6)
Left 2( 1LY
Both 22(11.6)
No pain 66(34.7)
Upper arms Right 36(18.9)
Left 2 1.1)
Both 421
No pain 148(71.9)
Lower arms Right 28(14.7)
Left 2(1.1)
Both 0(0.0)
No pain 160(84.2)
Elbows Right 18(9.5)
Left 21.1)
Both 6(3.2)
No pain 164(86.3)
Hands/Fingers Right 24(12.6)
Left 8(4.2)
Both 6(3.2)
No pain 152(80.0)

110

One  One
week month
to one to six
month month

Over
six  Never
month

One day
Body parts One day to one
week

Neck N 24 34 10 4 4 114
(%) (126) (179) (53) @1 1) (60.0)

Shoulder N 38 62 18 2 4 66
%) (20.0) (326) (95 (1L.1) (1) (347

Upper N 14 18 6 2 2 148
arms
) (74 05 62 Q1) (1) (779

Lower N 20 6 2 2 0 160
arms
@) (105) (2 (L) (1) (00) (842)

Elbows N 16 8 2 0 0 164
%) (84) (@42 (1) (00 (0.0) (86.3)

Hands/ N 14 20 4 0 0 152
fingers
(%)  (74)  (105) (2.1) (0.0) (0.0) (80.0)

Wrists N 20 2 8 2 2 136
(%) (105) (11.6) (42) (L) (L1) (71.6)

Eovlv(er N 24 k) 6 6 2120
o %) (126) (168) (2) (2) (L) (632

Thighs N 10 12 2 2 0 164
%) (53)  (63) (1.1) (1.1) (0.0) (86.3)

Knees N 16 12 6 2 0 154
(%) (84) (63) (32) (1.1) (00) (8L

{Jower N 10 10 4 2 0 164
8 @) (53)  (53) @1 (11) (00) (86.3)

Ankls N 14 8 2 2 0 164
) (74 (420 (L) (1)) (0.0) (863)

A T BFol vluy At H7F T 55l Al
&5 ez FEET ol AR S
A AEEE S A HEE m$ won, o
7N 5.3(%), = 2.1(%) BEIH, FHEF] AE o
7 11.6(%), 23} 3)7] 22t 10.5(%), &/E71e 6.3
%), &5 53(%) 22 EZAEE Jehig
(Table 5).
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Table 5. Pain degrees of body parts
Slightly

Moderately Very
Body parts unc:br{le fort uncomfortable uncomfortable Never
Neck N 52 20 4 114
(%) (274) (10.5) 2.1 (60.0)
Shoulder N 92 22 10 66
(%) (484) (11.6) (5.3) (34.7)
Upper arms N 32 8 2 148
%) (16.8) 4.2) (1.1) (77.9)
Lower arms N 28 2 0 160
(%) (14.7) (1.1) 0.0) (84.2)
Elbows N 20 6 0 164
%) (10.5) (3.2) 0.0) (86.3)
Hands/ N 26 12 0 152
fingers
%)  (13.7) 6.3) (0.0) (80.0)
Wrists N 44 10 0 136
%) (232 (5.3) (0.0) (71.6)
Lower back N 48 20 2 120
%) (253) (10.5) (1.1) (63.2)
Thighs N 20 6 0 164
(%)  (10.5) (32) (0.0) (86.3)
Knees N 26 8 2 154
(%) (13.7) 4.2) (1.h) (81.1)
Lower legs N 16 8 2 164
(%)  (84) 4.2) (1.1) (86.3)
Ankles N 20 6 0 164
%)  (10.5) (3.2) (0.0) (86.3)
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Table 6. RULA score by body parts among dentists in dental

hospital
honptals oo e, Wiss it Neok [T Legs G0N s
A 4 3 4 1 4 3 1 7 4
B 4 3 4 1 4 3 1 7 4
C 3 3 4 1 4 2 1 7 4
D 3 3 4 1 4 2 1 7 4
E 3 3 4 1 4 2 1 7 4
F 3 3 4 1 4 2 1 7 4
G 3 3 4 1 4 3 1 7 4
H 3 3 4 1 4 3 17 4
1 4 3 4 1 4 2 1 7 4
J 4 3 4 1 4 2 1 7 4
K 3 3 4 1 4 2 1 7 4
L 3 3 4 1 4 2 1 7 4
M 4 3 4 1 4 1 1 7 4
N 4 3 4 1 4 1 1 7 4
(o} 3 3 4 1 4 1 1 7 4
P 3 3 4 1 4 1 1 7 4
Q 3 3 4 1 4 2 17 4
R 3 3 4 1 4 2 1 7 4
S 3 3 4 1 4 1 17 4
T 3 3 4 1 4 1 1 7 4
Range 34 3 4 1 4 13 1 7 4

11



Y,

RULAS] Hrt#e ol 2 AT-ETe T AL
o, FHIHTRE ’}:EJQ A AQFsrE
(action level)S- &3 5739 428 ZZH4 2] 74
(investigate and change immediately)2- 2.8 2 A3}
7 QJTKTable 6).

2) A} - A7} E72 BIOF 0|83 97t

#zte] gy #d Aol VA 2
U g A Grhel A Azpelare) dink A
Frzoz FAYE B AorAE FHL

Z AGAAE A Jon, F2 S &5

2 ol 43l AR L FTTE B4 AU FAL
2 EFAEIET £5)9 A9 AxdAe 1
Hog W o] Bt ALE JUXT RE o
d zhoE 14 AER B & glon, P9 A%
Axe dazdd da i}°17} el 10%)ell A A
792 EESI 9ol 1004 2.0 FE2] F}
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Ak el ofgk B7E7E glo] 100IA] 15 A=

AAQREE Hrlelgon, &/EE 2 oAM=
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Qlol, i e 2002 B F o, g
&2 Bate) Asxzie] wet 2pel7} o faird]
A o e AHzo g 1004 152 Frhekd
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o] 158 Basled, HZ FHI7KSI score)= 6.525+
28958 YEIRZ, AnAFE 135 AAPTE
458912 JepAoH, 30| 9ke gt G H(safe),
394 548 thAh B3§ 9 9(uncertain), 54 7
e thh 9188 F(some risk), 7 ©)FL 3T
3] 9183 o H(hazardous) 0. 2 T-EII glof, T
2 Ay 28 39wy 2 Al oig Boke
T} 983 = 7(some risk) 502 H71e 5= ok
(Table 7).

3) A& 4] - 7l =& Posture Positions and
Angles™g o] &3 %7}

selabe] AR WY B Azelde] WA 2

P 2 A BNl A Telate] i Fee

Table 7. JSI score by strain index among dentists in dental hospital

hE:;EL In::itizn()f Duration of exertion(%) miﬁggzsml::ﬂ) H;g(si/n\::? st Speed of workDuration &i&a:zl)( per day Score
A light(1) 50-79(%) (2.0) 4-8(1.0) bad(2.0) fast(1.5) - >8(1.5) 9.0
B light(1) 50-79(%) (2.0) 4-8(1.0) bad(2.0) fast(1.5) >8§(1.5) 9.0
C light(1) 30-49(%) (1.5) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 6.75
D light(1) 30-49(%) (1.5) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 6.75
E light(1) 30-49(%) (1.5) 4-8(1.0) bad(2.0) fair(1.0) >8(1.5) 45
F light(1) 30-49(%) (1.5) 4-8(1.0) bad(2.0) fair(1.0) >8(1.5) 45
G light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fair(1.0) =>8(1.5) 45
H light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 45
1 light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fast(1.5) >8(1.5) 6.75
J light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fast(1.5) =>8(1.5) 6.75
K light(1) 30-49(%) (1.5) 4-8(1.0) bad(2.0) fair(1.0) >8(1.5) 45
L tight(1) 30-49(%) (1.5) 4-8(1.0) bad(2.0) fair(1.0) >8(1.5) 4.5
M light(1) 30-49(%) (1.5) 4-8(1.0) bad(2.0) fast(1.5) >8(1.5) 6.75
N light(1) 30-49(%) (1.5) 4-8(1.0) bad(2.0) fast(1.5) >8(1.5) 6.75
(0] light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 4.5
P light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 45
Q light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 45
R light(1) 10-29(%) (1.0) 9-14(1.5) bad(2.0) fair(1.0) >8(1.5) 45
S light(1) 50-79(%) (2.0) 9-14(1.5) bad(2.0) fast(1.5) >8(1.5) 13.5
T light(1) 50-79(%) (2.0) 9-14(1.5) bad(2.0) fast(1.5) >8(1.5) 13.5
Range 1 1.0-2.0 1.0-1.5 2.0 1.0-15 15 45-135
M+SD 6.53+2.90
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