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Abstract The purpose of this study was to examine the relationship between the working posture and symptoms
of musculoskeletal disorders of dental hygienists during scaling. The subjects in this study were 264 selected dental
hygienists. A convergence study was implemented using questionnaire that was prepared to cover general
characteristics, health care, the work of scaling, working posture and subjective musculoskeletal symptoms. As for
data analysis, R 2.15.1 was employed. As a result of analyzing the collected data, the rate of good working posture
during scaling stood at 29.9 percent; roughly good posture, at 37.5 percent; incorrect posture, at 32.6 percent.
Regarding the area of the body in which they complained of musculoskeletal symptoms, the shoulders were 3.32-fold
more mentioned than any other area(OR,3.32;95%CI, 1.58~6.98); the foot, 2.97-fold more(OR,2.97;95%CI, 1.18 ~
7.48); the hands, 2.84-fold more(OR,2.84:95%CI, 1.35~5.98); the neck, 2.82-fold more(OR, 2.82;95%CI, 1.35~
5.91); the back, 2.41-fold more(OR,2.41;95%CI, 1.02~5.68). The findings of the study that demonstrate the
importance of good working posture are expected to make a contribution to the improvement of work environments,
the development of efficient preventive programs and the preparation of sustained educational plans, and it's
necessary in the future to make a research study by including psychosocial factors.
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Table 1. Good working posture during scaling

No Item

The height of the dental chair should be adjusted to keep the
head of the patient level with the abdominal region of the
dental hygienist

The headrest and back of the dental chair should be adjusted
in accordance with the area to be treated

The shoulders should be parallel with the floor

The head, neck and spine should align

The head should be tilted forward at the angle of 0 to 15
degrees

The back should be straightened, and the chest should be
puffed out

o || N

The dental hygienist should sink into the chair not to shift his
or her weight to one side

8 |The wrist and forearm should continue to align

The upper arm should remain within the angle of 20 degrees
from the side of the body

10 |The forearm should be parallel with the floor

The angle of the upper arm and forearm should continue to be
between 60 and 110 degrees

12 |The femoral region should be parallel with the floor

13 |The whole soles of the foot should touch the floor

The height of the equipment rack should be the same as that
of the trunk of the patient

15 |The apparatus should be placed horizontally on the rack
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Table 2. Work posture of the general characteristics

Unit: N(%)
Work posture
Characteristics Al Wrong posture Somewhat appropriate Somewhat appropriate
posture posture
19-29 183(69.3) 54(29.5) 72(39.3) 57(31.1)
Age 30-39 70(26.5) 21(30.0) 24(34.3 25(35.7)
40+ 11(4.2) 4(36.4) 3(27.3) 4(36.4)
p-value 0.88
1-2 77(29.2) 23(29.9) 33(42.9) 21(27.3)
3-4 56(21.2) 17(30.4) 21(37.5) 18(32.1)
5-6 32(12.1) 8(25.0) 10(31.2) 14(43.8)
Work Career 7-8 32(12.1) 12(37.5) 12(37.5) 8(25.0)
9+ 66(25.0) 19(28.8) 22(33.3 25(37.9)
Non-response 1(0.4) 0(0.0 1(100.0) 0(100.0)
p-value 0.74
Dental Clinic 157(59.5) 53(33.8) 62(39.5) 42(26.8)
Dental Hospital 91(34.5) 20(22.0) 33(36.3) 38(41.8)
Work General Hospital 9(3.4) 4(44.4) 1(11.1) 4(44.4)
organizations Other 1(0.4) 0(0.0 0(0.0 1(100.0)
Non-response 6(2.3 2(33.3) 3(50.0) 1(16.7)
p-value 0.07
Gyeonggido 39(14.8) 12(30.8) 16(41.0) 11(28.2)
Gyeongsangnam-do 113(42.8) 38(33.6) 42(37.2) 33(29.2)
Busan 11(4.17) 4(36.4) 4(36.4) 3(27.3)
Working area Seoul 52(19.7) 12(23.1) 21(40.4) 19(36.5)
Incheon 28(10.6) 9(32.1) 9(32.1) 10(35.7)
Gangwon-do 20(7.58) 4(20.0) 6(30.0) 10(50.0)
Non-response 1(0.38) 0(0.0 1(100.0) 0(0.0
p-value 0.83
All 264(100.0) ‘ 79(29.9) 99(37.5) 86(32.6)
* p<0.05
Table 3. Work posture according to health behavior
Unit: N(%)
Work posture
Characteristics Al Wrong posture Somewhat appropriate proper posture
posture
Low 3(1.1) 1(33.3) 0(0.0) 2(66.7)
Lower middle 115(43.6) 27(235) 44(38.3) 44(38.3)
Physical fatique Upper middle 104(39.4) 35(337) 39(37.5) 30(28.8)
High 39(14.8) 14(35.9) 15(38.5) 10(25.6)
Non-response 3(1.1) 2(66.7) 1(33.3) 000.0
p-value 0.33
Never drunk 116(43.9) 37(31.9) 30(25.9) 49(42.2)
Ance a week 102(38.6) 31(30.4) 42(41.2) 29(28.4)
Drinking Twice or three times a week 37(14.0) 8(21.6) 22(59.5) 7(189)
frequency More than four times a week 6(2.27) 3(50.0) 3(50.0) 000.0)
Non-response 3(1.1) 0(0.0 2(66.7) 1(33.3)
p-value 0.01
Nothing 169(64.0) 55(32.5) 60(35.5) 54(32.0)
Less than twice a week 52(19.7) 12(23.1) 24(46.2) 16(30.8)
Regular exercise More than twice a week 42(15.9) 12(28.6) 14(33.3) 16(38.1)
Non-response 1(0.4) 0(0.0 1(100.0) 000.0)
p-value 0.54
No 188(71.2) 49(26.1) 71(37.8) 68(36.2)
W:f;gﬁren‘gng"t Yes 75(08.4) 29(387) 28(37.3) 18124.0)
accident Non-response 1(0.38) 1(100.0) 00.0 000.0
p-value 0.07
Al 264(100.0) | 79(209) \ 9937.5) 86(326)

* p<0.05
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Table 4. Work posture according to scaling task
Unit: N(%)

Work posture

Characteristics Al Wrong Somewhat appropriate
proper posture
posture posture
0-2 120(45.5) 35(29.2) 46(38.3) 39(32.5)
Scaling F 3-4 96(36.4) 24(25.0) 38(39.6) 34(35.4)
caing Frequency 5+ 20(15.2) 19(47.5) 13(32.5) 8(20.0
(Daily average)

Non-response 8(3.0 1(12.5) 2(25.0) 5(62.5)

p-value 0.12
< 20 minutes 71(26.9) 17(239) 26(36.6) 28(39.4)
Scaling the time required > 20 minutes 187(70.8) 61(32.6) 72(38.5) 54(28.9)
(One-time average) Non-response 6.3 1(16.7) 1(16.7) 4(66.7)

p-value 0.21
Ultrasonic Scaler 127(48.1) 40(31.5) 48(37.8) 39(30.7)
Ultrasonic Scaler + Hand Instrument 11(42.1) 31(27.9) 45(405) 35(31.5)

Appliance in use given (When necessary)
working Ultrasonic Scaler + Hand Instrument 2387) 730.4) 626.1) 10435)
(Every time)

Non-response 3(1.1) 1(33.3) 000.0) 2(66.7)

p-value 0.68
Al 264(100.0) [ 79(09) | 99(37.5) 86(32.6)

" p<0.05
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Table 5. Symptoms of musculoskeletal disorders according to general characteristics

Unit: N(%)
Musculoskeletal symptoms
Characteristics All Neck Shoulder Hand/Wrist Back Foot
case case case case case
19-29 183(69.3) 75(41.1) 83(45.4) 65(35.5) 44(24.0) 55(30.1)
Age 30-39 70(26.5) 28(40.0) 30(42.9) 30(42.9) 17(34.3 11(15.7)
40+ 11(4.2) 6(54.5) 7(63.6) 5(455) 7(63.6) 1(9.1)
p-value 0.65 0.44 0.49 0.01 0.02
1-2 77(29.2) 26(33.8) 34(44.2) 23(29.9) 19(24.7) 25(32.5)
3-4 56(21.2) 26(46.4) 28(50.0) 29(51.8) 15(26.8) 15(26.8)
5-6 32(12.1) 17(53.1) 15(46.9) 11(34.4) 6(18.8) 11(34.4)
Work Career 7-8 32(12.1) 14(43.8) 14(43.8) 11(34.4) 8(25.0) 721.9)
9+ 66(25.0) 26(39.4) 29(43.9 26(39.4) 20(30.3 8(12.1)
Non-response 1(0.4) 0(0.0 000.0) 00.0 000.0 1(100.0)
p-value 0.35 0.96 0.13 0.81 0.04
Dental Clinic 157(59.5) 69(43.9) 73(46.5) 6742.7) 43(27.4) 46(29.3)
Dental Hospital 91(34.5) 33(36.3) 38(41.8) 26(28.6) 18(19.8) 16(17.6)
Work organizations General Hospital 9(3.4) 5(55.6) 7(77.8) 5(55.6) 7(77.8) 5(55.6)
Other 1(0.4) 000.0) 000.0) 000.0) 0(0.0) 0(0.0)
Non-response 6(2.3 2(33.3) 2(33.3) 2(33.3) 000.0) 0(0.0
p-value 0.41 0.16 0.08 0.01 0.03
Gyeonggido 39(14.8) 18(46.2) 20(51.3 18(46.2) 12(30.8) 12(30.8)
Gyeongsangnam-do 113(42.8) 53(46.9) 53(46.9) 42(37.2) 24(21.2) 25(22.1)
Busan 11(4.17) 3(27.3) 5(45.5) 4(36.4) 2(18.2) 6(54.5)
Working area Seoul 52(19.70) 18(34.6) 24(46.2) 18(34.6) 18(34.6) 10(19.2)
Incheon 28(10.61) 11(39.3) 11(39.3 11(39.3) 9(32.1) 10(35.7)
Gangwon-do 20(7.58) 6(30.0) 7(35.0) 7(35.0) 3(15.0) 4(20.0)
Non-response 1(0.38) 0(0.0) 0(0.0) 000.0) 0(0.0) 0(0.0)
p-value 0.44 0.86 0.91 0.31 0.1
All 264(100.0) 109(41.3) 120(45.5) 100(37.9) 68(25.8) 67(25.4)

* p<0.05
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Table 6. Symptoms of musculoskeletal disorders according to health behavior

Unit: N(%)
Musculoskeletal symptoms

Characteristics All Neck Shoulder Hand/Wrist Back Foot

case case case case case

Low 3(1.1) 0(0.0) 1(33.3) 0(0.0) 0(0.0) 0(0.0)
Lower middle 115(43.6) 44(38.3) 46(40.0) 40(34.8) 27(23.5) 22(19.1)
Physical Upper middle 104(39.4) 43(41.3) 49(47.1) 44(42.3) 29(27.9) 24(23.1)
fatigue High 39(14.8) 19(48.7) 22(56.4) 16(41.0) 11(28.2) 21(53.8)
Non-response 3(1.1) 3(100.0) 2(66.7) 0(0.0 1(33.3) 0(0.0

p-value 0.33 0.31 0.35 0.63 0.001
Never drunk 116(43.9) 53(45.7) 56(48.3) 46(39.7) 33(28.4) 30(25.9)
Ance a week 102(38.6) 44(43.1) 52(51.0) 38(37.3) 30(29.4) 27(26.5)

Drinking Twice or three times a week 37(14.0) 9(24.3) 9(24.3) 14(37.8) 4(10.8) 8(21.6)
frequency More than four times a week 6(2.27) 3(50.0) 3(50.0) 2(33.3) 1(16.7) 2(33.3)
Non-response 3(1.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

p-value 0.13 0.04 0.98 0.13 091
Do not 169(64.0) 70(41.4) 79(46.7) 68(40.2) 45(26.6) 43(25.4)
Less than twice a week 52(19.7) 25(48.1) 21(40.4) 17(32.7) 13(25.0) 13(25.0)
Regular More than twice a week 42(159 14(333) 20(47.6) 15(35.7) 10238) 11(26.2)

exercise

Non-response 1(0.4) 00.0 000.0) 0(0.0) 000.0) 0(0.0

p-value 0.35 0.70 0.58 0.92 0.99
No 188(71.2) 63(33.5) 72(38.3 66(35.1) 38(20.2) 37(19.7)
V‘g‘xf:grel;n%rmgm Yes 75(284) 45(600) 48(64.0) 4453) 30140.0) 30400)
accident Non-response 1(0.38) 1(100.0) 000.0 0(0.0 000.0 0(0.0

p-value 0.001 0.001 0.12 0.01 0.01
All 264(100.0) 109(41.3) 120(45.5) 100(37.9) 68(25.8) 67(25.4)

* p<0.05
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Table 7. Symptoms of musculoskeletal disorders depending on scaling task

Unit: N(%)
Musculoskeletal symptoms
Characteristics All Neck Shoulder | Hand/Wrist Back Foot
case case case case case
0-2 120(45.5) 42(35.0) 45(37.5) 38(31.7) 30(25.0) 24(20.0)
3-4 96(36.4) 44(45.8) 51(53.1) 42(43.8) 26(27.1) 25(26.0)
Scaling times(per 1day) 5+ 40(15.2) 19(47.5) 21(52.5) 18(45.0) 10(25.0) 14(35.0)
Non-response 8(3.0 4(50.0) 3(37.5) 2(25.0) 2(25.0) 4(50.0)
p-value 0.18 0.05 0.12 0.93 0.15
< 20 minutes 71(26.9 35(49.3) 36(50.7) 36(50.7) 18(25.4) 14(19.7)
Scaling the time required > 20 minutes 187(70.8) 72(38.5) 83(44.4) 63(33.7) 50(26.7) 51(27.3)
(One-time average) Non-response 6(2.3) 2(333 1(16.7) 1(16.7) 000.0) 2333
p-value 0.12 0.36 0.01 0.82 0.21
Ultrasonic Scaler 127(48.1) 56(44.1) 62(48.8) 42(33.1) 33(26.0) 37(29.1)
Ultrasonic Scaler +
Hand Instrument 111(42.1) 44396) | 49(44.1) | 49441) | 2906.1) | 21(189)
(When necessary)
Appliance in use given working Ultrasonic Scaler +
Hand Instrument 23(8.7) 8(34.8) 8(34.8) 8(34.8) 521.7) 7(30.4)
(Every time)
Non-response 3(1.1) 1(33.3) 1(33.3) 1(33.3) 1(33.3) 2(66.7)
p-value 0.63 0.43 0.20 0.90 0.16
All 264(100.0) 109(41.3) 120(45.5) 100(37.9) 68(25.8) 67(25.4)
* p<0.05
Table 8. Convergency relationship between scaling work posture and symptoms of musculoskeletal disorders
Musculoskeletal symptoms
Work posture Neck Shoulder Hand/Wrist Back Foot
OR(95% Cl) OR(95% Cl) OR(95% CI) OR(95% ClI) OR(95% Cl)
Wrong posture 3.05(1.61-5.77) 3.21(1.69-6.07) 2.63(1.39-5.00) 2.46(1.19-5.08) 3.20(1.49-6.89)
Unadjusted Somemégztwfgprop”ate 125(068-230) | 1.66091-302) | 1.280.68-238) | 160(083-344) | 243(1.15-515)
Proper posture 1 1 1 1 1
Wrong posture 2.82(1.35-5.91) 3.32(1.58-6.98) 2.84(1.35-5.98) 2.41(1.02-5.68) 2.97(1.18-7.48)
Adjusted Somemégastwfgprop”ate 1380068-283) | 2.15(1.05-440) | 123050250 | 232099542 | 2.86(1.16-7.06)
Proper posture 1 1 1 1 1
Abbreviations: Cl, confidence interval; OR, odd ratio

OR calculated using logistic regression
Adjusted for Drinking frequency, Scaling Frequency, Scaling the time required, Appliance in use given working, Age, Work Career, Work
organizations, Physical fatigue, Whether or not experiencing accident, Scaling times, and Scaling the time required.
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