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ABSTRACT

Objectives: The purpose of this study was to investigate the change in the posture of dental hygiene students
and clinical dental hygienists when implementing dental scaling before and after posture correction training
using the rapid upper limb assessment (RULA) method and 3D motion analysis. Methods: Thirty-two healthy
volunteers performed dental scaling to remove artificial calculus on dental manikin. The movement and
angle of the joints were verified by RULA and 3D motion analysis during the procedure. The subjects were
also photographed for 1 minute during the procedure for 10 minutes while the calculus was removed. After the
removal of the calculus, the subject and the instructor checked the video together. Posture correction
training was conducted by the instructor so that the subject could perform the calculus removal operation in
the correct posture. Artificial calculus of the adjacent teeth was then removed for the same period of time, and
the change in posture was reviewed. Results: The total score of the posture change using RULA was 5.72 +
0.58 before training and 4.31 + 0.10 after training, showing a significant decrease after training (»p<0.001),
and upper arm, lower arm, wrist position, neck and waist position showed significant decrease after
training. The three-dimensional motion analysis showed significant differences according to the criteria
measured at all measurement sites except the left shoulder (p<0.05) Conclusions: It was confirmed through
RULA and 3D motion analysis that postural correction training using calculus removal images was
effective, and that correct postural education is essential to preventing musculoskeletal diseases caused by
removal of calculus.
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Fig. 1. Posture of dental calculus removal and 3D motion analysis program
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RULA Employee Assessment Worksheet

Complete this worksheet following the step-by-step procedure below. Keep a copy in the employee's personnel folder for future reference.

B.Neck, Trunk&Leg Analysis
Stept: Lom.ﬁppA.r/ran&pW"StAnalys's SCORES e Step9: Locate NeckPosition
Qo R P S
Wrist

NNSREE

NRRENE

ol NNl [ o2 §

N T4 _[5s Te
“Legs |Legs |Legs |Legs |Legs |Legs
rrrrr Tzl i]z]12] [z 1[2]1]2
T [Tal2[a[alals5 e l6[ 77
7 2323455567177
DB ol Bt el Bl e el o ol (.2 B Al B
12 3 4 5 6 7+ TableB| s |s|s|s|elsl7|7(7]7/7]s]s
T 23 3S]4[5 B 5 | 7|7[7|[7|[7|8|8|8|8|8[8[8
22 2|3[a 4|5 s  [olelslelelelelslolsls]o
2R Al Step12: Look-up Posture Score in Table B
4« 4576 6l7 7
5 5 6 6 7 r & &
5 5le[7 7 7 7
+
Final Score E
# "## ## #
# "## Twr #n ## #
FINAL SCORE: 1 or 2 = Acceptable; 3 or 4 investigate further; 5 or 6 investigate further and change soon; 7 investigate and change i

© Profesor lan Hedge, Comell University. Nov. 2000

Fig. 2. Rapid upper limb assessment employee assessment worksheet; original worksheet deve-
loped by Dr. Alan Hedge. Based on [9]
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MyoMotion (Noraxon Inc, Scottsdale, AZ, USA) 3D 52} B4 A|AHRLS AR85 &, 5, 52,
o7 WAo|A 2554 WE BALE £4517] Mol TA =4 ZF*|(Inertial Measurement
Unit, IMU) XS S5 114 AEJITL 4] AEJLO & Ty 2to] 414 2} J-91of (M, H2] 7%
% 95, ASE T CT oF; oFls, Zdéfa—u}a}m%u / T12; G|, Q=] 0] wjie), ojur
SH|RLo] X ol B2t o] HE & ]g(samphng rate)+> 200 Hz2 A5t
210 20 m I ST, IMU AALS o} 8 S2F 240) A2 Hslel 40,40, 54 Gz
= *1.2°0]ck AlAo] ZF l‘?—-ﬂoﬂ FAFE IMUAIA ©] XJE% z3sle] & A MAAZ|FE o-85
o IRVAPKS ARS8, ) o ) 504 95 S u} RE

rtx
3

Skl
EAE4-2 1BM SPSS Statistics 21.0 (IBM Co., Armonk, NY, USA)&- o|-&5}o] thai#te]
1t Ale Al &, 55, 512, o7iol TP 0] al-2 A|A[SEAL ©E paired t-testS E5H Hat
A& AlgskGinth. E=RF ZF #9o] RULA 319 Jﬁ%ﬂr = A & 2olE HRg HA
wilcoxon signed rank testS ©]-85}0] BA5C} E f-ol4-52 (.05 2 A5

n

)
L

i

)

.

5=

flo

https://doi.org/10.13065/jksdh.2018.18.03.269



SElE - WA - 718 / Rapid upper limb assessment®} 32} F2F H41-S 2-83F XA A| A AA| Y w82 ax}F o 275

A= E 323 0 2 n ofolglom, Wi 918 21.7 + 2.24], Ha A& 161.1+5.9 cm,
Bt AlF 54.7 + 8.9 kg, Bt AATF A|4=21.3 + 2.5 kg/m* = 77351t

2. RULA & 0| 8¢t A3}

RULAE ©-§51] AIAF-918 ATZ(B T &2 BRI, 51, tHel)= FEsto] 24t
= <Table 1>} 2k A1A] 221910} AAE St 292 WS 4 5.72+0.587, W5
4.31x0.107902 W& Aof v]sl] W& & GOt THAE B ATHp<0.001).

ol !

Table 1. Differences RULA scores between pre and post education Unit : Mean+SD
Body part W/O education With education p*
Final scores 5.7240.58 4.31+0.10 <0.001
A: Upper arm position 2.41£0.50 1.97+0.647 0.002
arm Lower arm position 3.00+0.00 2.81+0.40 0.014
amd gt position 3.5340.51 3.1640.57 0.011
st Wrist Twist 1.00+0.00 1.00£0.00 1.000

Look-up posture score in table A 4.53+0.51 3.91+0.78 0.001
Add muscle use score 1.00£0.00 1.00+0.00 1.000
Add force/load score 0.00+0.00 0.00+0.00 1.000
Final wrist and arm score 5.53+0.51 4.91+0.78 0.001
B: Neck position 2.69+0.47 2.13£0.64 0.003
neck,  Trunk position 2.5620.50 1.81+0.47 <0.001
;rr:];llieg Legs 1.00:0.00 1.00£0.00 1.000
Look-up posture score in table A 3.44+0.72 2.31+0.64 <0.001
Add muscle use score 1.00+0.00 1.00+0.00 1.000
Add force/load score 0.00+0.00 0.00+0.00 1.000
Final neck, trunk and legs score 4.44+0.72 3.31+0.64 <0.001

*by Wilcoxon signed rank test

RULA =Rapid upper limb assessment

Final score means 1 or 2= Acceptable; 3 or 4 investigate further; 5 or 6 further and change soon; 7 investigate and change
immediately

Tt 5 2.910] = Fol| A -5 ol vl -5 F F-ofoto] THASHF-9= 1, ofelid 1]
1 5.0] 9]x]o]ct. Y= RULA 4= -8 7 2.41+0.50014] -8 3 1.97+0.6472 23+ 74
HS 0 H(p=0.002), ol Zo] Ha= %j 3.000.000114] -8 5 2.81+0.402 JA] -5t
22 Bt (p=0.014). £=20] 92 & W8 A 3.53+0.51 94 8§ 3.16+0.572 Thh 74515
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Zlof| Tt H4e W5 A3} Sof| M7} Q1Qict Wtk B of tfgRULA AA| 4= 5.53+0.519]
A 4.91+0.78 2 5-2J5F 7HAE HATHp=0.001).

=3} 5]2] 18] 3 o] o] RULA H4= FollA] 15 Ao Hlsl| w5 & G-2oJoHA A 9= &
7} 5121 2] 9120t} B RULA 4= -8 7 2.69+0.47004 W8 §2.13+0.642 F-2ISH A S
O H(p=0.003), 5]2] 2] ZPA| 4= -8 7 2.56:0.500]14] ? 1.81+0.472 ot ZAAs
AcH(p<0.001). HHESH S22 7t @& ARESk=A] o] thiet e W& 2} Sof] §isk7} gl91
o}, 512 1217 o] theF RULA Z1A4| 34-=4.44=0. 7201%1 331:0.642 GO A R
ATh(p<0.001).

32 SAEAH S o] 83 THH 0] ZHE = <Table 2>9F 2Th 9Z o) 712 A|&J3t RE =7 B9
of| A Z7gok= 7 Il met ot AlolE ERIskint. FE o] Hsl= Ho] |l 71 w19l W
golx|glon, Fo] Fglo] -8 HELt W8 F 13.53%004 19.98=2 F71511(p=0.014), =
712 FL30.60 04 18.85 %2 7HA5FATHp=0.001).

Table 2. Differences of joint angles between pre and post education Unit: Mean=SD
Without With

Body part education education 95%Cl p*
Cervical flexion (+)/extension (-) 13.53+ 9.71  19.98+ 8.35 -11.51~-1.38 0.014
Cervical right (+)/left (-) sidebending 30.60+10.22  18.85+ 8.85 6.79~16.72 0.001
Cervical right (+)/left (-) rotation 0.88+ 6.36 -2.75t 6.12 0.46~ 6.80 0.026
Thoracic flexion (+)/extension (-) 22.32+10.17  13.76+ 6.88 3.76~13.35 0.001
Thoracic right (+)/left (-) sidebending 23.85+10.13 8.12+ 547  11.20~20.27 0.001
Thoracic right (+)/left (-) rotation =727+ 624  -10.11= 6.8 -0.78~ 6.47 0.120
Lumbear flexion (+)/extension (-) 094+ 833  -1.92+ 518 -1.07~ 6.78 0.148
Lumbar right (+)/left (-) sidebending 11.03+ 9.18 2.51+ 6.29 4.43~12.60 0.001
Lumbar right (+)/left (-) rotation 5.40+ 6.40 6.60+ 6.08 -4.44~ 2.04 0.455
Right shoulder flexion (+)/extension (-) 1.83+13.42 441+10.32  -9.68~ 4.52 0.464
Right shoulder abduction (+)/adduction (-) ~ 39.52+16.76  25.00+13.54 6.97~22.07 0.001
Right shoulder external (+)/internal (-) -27.50+13.99 -23.08+13.96 -11.19~ 2.34 0.192
rotation

Left shoulder flexion (+)/extension (-) 15.97+£17.15  18.85£14.33 -10.18~ 4.42 0.426
Left shoulder abduction (+)/adduction (-) -3.52+11.16 498+ 835 -3.79~-6.71 0.575
Left shoulder external (+)/internal (-) -18.26£10.07 -16.55+17.42  -9.08~ 5.65 0.639
rotation

*by paired t-test

57 5]2]e] Hok= 5o el 715 e, Sl2]9] 715 wrelol A SRl e, 5o welo] i

% o]% 22.32501%1 13.76Efn(p=0.001) 718 5go] 2385904 8. 122 FolsHA| ZhAashct
(p=0.001). 5]2]¢] 7]& =L WS T 11.03 =004 2. 515§W40}71 D453tk (p=0.001).

oPiHE ] Hsh= @B o7l SRlF o, @& of7le] MYk 39.52 504 25.005
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