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Objective: The aim of this study was to develop an assessment system for quantitatively
comparing the workloads of manual care (MC) and robot-aid care (RC) of the care
jobs.

Background: Due to the rapid aging of Korea, the demand for human resources
for elderly care tasks has been rapidly increased. Caregivers taking care of the elderly
have been under high physical and mental stress due to various types of care work.
Recently, many care robots using the technology of the 4th Industrial Revolution
have been proposed as a solution to reduce caregiver's load. However, there is still
insufficient research to evaluate the physical and mental load relief effects of caregivers
through comprehensive assessment.

Method: The upper index (physical and mental loads) and the lower indexes of each
upper index were determined through the literature survey and 42 ergonomic
experts' opinions. Ergonomics experts and caregivers also conducted the Analytic
Hierarchy Process (AHP) to determine weights of the upper and lower indexes. Two
task types (Bed to Chair and Chair to Bed) and two care types (Manual care and
Robot-aid care) were performed to estimate the final work load scores based on
the task types and care types in this study.

Results: The results of the AHP analysis showed that the physical load was higher
than the mental load for elderly caring tasks. Muscle load was the highest work stress
in the physical load, followed by subjective body and posture loads. Safety stress was
the most in the mental load, followed by task-difficulty stress and emotional stress,
respectively. Robot-aided care showed a lower final workload score, including physical
and mental load scores, than manual care in both types of tasks (Bed to Chair, Chair
to Bed).

Conclusion: A workload assessment system was developed by selecting assessment
indexes of physical and mental loads that reflect the characteristics of transfer
assistive care. It was noted that the physical and mental loads might be reduced in
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robot-aided care compared to manual care based on this study.

Application: The workload assessment system can be used to quantitatively evaluate
the reduction of workloads for applying different types of manual care and robot-
aided care systems in elderly care work.

Keywords: Transfer assistive care, Robot-aided care, Manual care, Workload assessment
system, Physical load, Mental load

1. Introduction
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Ab & 043HES Moz oF 0| MEMH E8 52 MIote QYETA F 981%7F 22EA SHE S48 BFO0| UCklee
etal, 2011). 53| EXSAHAZL KA, dtEd, Tt=st & S92 Qs o7, 82|, & &5 S0 F£EO0| A LIEFHTHChoi, 2019).
QABTAE MAF QI 2op#Ot ofL|at ME|X AE AN oSt UY LEOZ 05t FAEOl Hojr ghdsiEr|, 24 w&S0|2t
SEHO AP0 276t BESH= ZEE SHSte IS Q0|3 CHHochschild et al, 1983). 247 &0 23t &l2|& AE AT}
&2 42 02, 55 28 & MY AZoz 2880l I 0|X[A Echs 2174 CHShin and Kim, 2015).

Z20l=, SYESAC] & F0) chst MM, AN 25 ZZof oSt s gots sl 4k MAHY J|=S 0|8 YT =
£ 22S0| Motz[n UCE 7[E AT Za} 0]F EX Z8 XY Al EX ERE MEBY ZR =8 =8Manual care)df H[3}0] ©
g MZLZ(AD)E M ISt At 22(BB, TB, MD, UT)It 12| 22(ES)2| 22 =7t ZA8AHLKHwang et al, 2019), L5/512] 32| 4=
#p 22 MF H5UF A4t 207t QUCHMarras et al, 2009; Dutta et al, 2012, Wiggermann et al, 2021). SHX|ZH C{EE2| ¢l
oM ML siE] YEent 20| XEtE ol MMZE Hotof Chist ZZ of£0t3 NAIYCH= SHARO| ULt O|MH 0|& EX =
2 X A ZEEQl HIIE EB £F S2(Manual Care)ll 0|2 EX 28 E2(Robot-aided Care)0l| (12 QUYL BSAI| AKX, X
AN BsE ZZh 2ot oisi ot el OjH|sh HEo|ct,
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2. Methods

2.1 Selection of upper/lower index for workload assessment

0|2 BX 2 2t ENS 120 AKH 2atet HAX 2812 A9 HIL K| H(upper indexE AHBIGD 7|Z Aot B3l &
AE SOl &9 BIH X® HE2 2tz 2HE 519l Bt X E(ower index)§2 MYsIUCE

LA

N 250l 519 X|He 7|E UM FEE EIt Al FE ABEE XHEES 16t Table 11 20| 25 £k(muscle load),
Sposture load), ZHE £3k(joint load), &2t4(heart rate), 2t Z2H|ZHoxygen consumption), 0|4 X| ZH|Z(energy expenditure),
FEH MH E3SHsubjective discomfort, Borgs' RPE scale), 214 F2 ¥ & (body part discomfort, Borgs' CR-10 scale)E MESHRALE
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Table 1. Summary of physical load lower indexes

Upper index Lower index Description Reference
Soderberg (1992)
Muscle load A method of evaluating the muscle activity or Oberg (1995)

muscular fatigue of the local muscles

Strimpakos et al. (2005)
Winter (2005)

A method of evaluating the working posture through

Posture load ) .
measurements such as body flexion/extension

Hansson et al. (1996)
Johnson et al. (2002)
Tatiana et al. (2009)

A method of estimating the disc compressive force
Joint load of the back using simulation programs such as 3D
SSPP, AnyBody, etc.

Feyen et al. (2000)
Waters et al. (1994)

Physical load | Hegrt rate ﬁer;ttetgcgs :\faTL\J/ZItLiJ:rt]mg the overall workload through

Lee et al. (1998)
Lammert (1972)

A method of evaluating through the amount of

Oxygen consumption oxygen consumed during working hours

Powers and Howley (1993)

A method of estimating the amount of energy

Energy expenditure consumed during work

Yang et al. (2005)

A method of whole-body evaluating through the
degree of subjective intensity (effort) perceived for
sports activities or work

Subjective discomfort
(Borgs' RPE scale)

McCormick and Sanders
(1982)
Kroemer et al. (1990)

Body part discomfort | A method of evaluating the local body part through
(Borgs' CR-10 scale) the degree of subjective intensity (effort)

Borg (1982)
Astrand and Rodahl (1986)

YUY Fotol ot A BE 2% ZAE 89 0|5 EZ 25 Al F2 2d5s ¢
L| AE

HAH = FARD St 3
1810 40| AEY|A(difficulty stress), 248 AE|A(emotion stress), 2HH

Table 2. Summary of mental load lower indexes

T AERAE Table 29+ 20| #

x|
2| A(safety stress), AR AE|A(role ambiguity

Upper index Lower index Description

Reference

[tems that measure mental stress caused by the order of

Difficulty stress work or the difficulty of a procedure

Cho (2008)
Hwang et al. (2012)

[tems that measure stress caused by negative emotions

Emotion stress . .
such as discomfort, tension, etc.

Davey et al. (2004)
Kuzuya et al. (2006)

Items that measure mental stress caused by the risk of
Safety stress injury (fall, collision, etc.) of the operator himself or the
Mental load person being cared for.

Ruchinskas (2003)
Wagpner et al. (2011)

Role ambiguity | Items that measure mental stress due to unclear roles or

Rizzo et al. (1970)

stress work performance results
Role conflict Items that measure mental stress caused by differences in .

S . Um and Harrison (1998)
stress roles expected by individuals and given roles

Role overload [tems that measure mental stress caused by difficulty in
stress performing tasks required by limited time or resources

Cordes and Dougherty (1993)
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| Task type : Chair to Bed |

Figure 1. Transfer assistant care tasks [Bed to chair (up) and Chair to bed (down)]

2.2 Development of a workload assessment system
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2.3 Comparison of manual care and robot-aided care for transfer assistive care workload

WEE A 2Y ot HAE 28510 5 231 015 EX 2R =5 27H 25 §¥9 MY 2Y HUE ¥ EXis
A 3EHAZ 1) =5 MY RY/SF € Bl HY 242 =5 Y RYE Y £ 3) B AA HE2=z FYstiltt

HHW HAOM AZEASTHOM HSshs EF Oind Sde sty 0|5 22 5 2SS HUoM EHOZ 0|5(Bed to
Chaindt 2H00|A HI 2 0|5 (Chair to Bed)22 XY SFRE T2 T 4% 3 S8 0[5 EX 2X 20 Ofstof &HA &
el S0 et thef ZYeR RYSIRICh 5 E52 HZEUSHOM HIdts U7 Hnd dde Bustol thel Iy 24
2 WS/ A(Figure 1), 015 EX 2R 82 Z[ZEY O|SFH|0M i, 0|58 2|ZE HM2|22H S5-3) MZAM XSSt
Mg OiFE 7I8te2 248 +HSIRACHFigure 3).
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| Task type : Chair to Bed |

Figure 3. Transfer assistant Robot-aided cares [Bed to chair (up), Chair to bed (down)]
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AESHO] B2 Yo 2 Hot M2 H|oslQict S HaE 2 98 (Bed to chair, Chair to bed), E2 S8 (Manual care, Robot-
aided care), AIH2(EE 25 £, UNES @ 2452 MHSYN, FLMas 217 2ot MFE MUME 2519 5t K=t
YA Hojo| 619 X|EZ MYSIRCE EA 242 SPSS 20 (SPSS Inc, Chicago, llinois, USA)S O|-838l0] £M3lH oD, G2 £F()
2 0052 HESY 24 AT (Mann-Whitney test)S =5t Ct

3. Results

3.1 Determination of the Upper and lower indexes

oIztSet Sl Mholst & MEIH 1185 YLz F7h Zat 1X MYE 319 X ES & 70% 0|2 ©E7
g2 UNH Fotofd 2] F25H00%), FEE UM £5482%), XM FoH73%)AUL FHH F3tod eH
AE 2

2 200%), 48 2EHAQ%E SiE XAEES MY AUCHFigure 4).

&

Physical Load Mental Load

t7t &
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——= Subjective Discomfort

—— Posture load

——— Safety stress

——= Diffculty stress

—— Emotion stress

Mgtsicha Bk

Figure 4. The upper and lower indexes

3.2 Evaluation elements and normalization by lower index
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0|5 Ex HHE 7| ARS0AM ALESH 228 #sty MASIQUCE MHE 282 52|19 M| (Erector spinae), A2l 4
20| = (Biceps brachii), &2t (Triceps brachii), SZH4ZZ2(Middle deltoid), 0172 A2ES 22 (Upper trapezius), SHX|2| CHE|&Z
(Rectus femoris), L &2 (Vastus medialis), 8 A= (Tibialis anterionZ & 87l 282 MASIACHFigure 5) (Marras et al, 2009; Draicchio

et al, 2016; Hwang et al, 2019; Brinkmann et al, 2020). 32 X|EO| Y3} A2 %MVCE MEUSHH [34] 1]t 20| ZESHRICE

EMGtask_EMGresting
EMGMVC_EMGresting [

%MVC =

Lt
o

1=

1]

(where, EMGyoq, = TH| 21 Al Bt 2EEE, EMGyye = ZIOIKIQIE =52, EMGoging = RA Al ZEHEE)

M Fots S5 =4 ALES 0180t0] Z MRS & A=E H5Tots YAs HES2H, 58 UNZES AeE 7|E Y
ZAME S RYESAL Fo 2T g £4 U AUSSH FI7H=T(RULA, REBA, OWAS, AWBA S)MA ALBElE MHFS
£ 3o YAt 015 EOZ HWEE UMEE AEE 52| S=/8 4k (Lumbar flexion/extension angle), = =&/8 4k

4o o&
Hu o
gl

(Cervical flexion/extension angle), 017 =&l/E ZfZ(shoulder flexion/extension angle), ZEX| =& Z &= (Elbow flexion angle),
gl Zt=(Knee flexion angle)2 MSHRALCHGarg and Owen, 1994; Retsas and Pinikahana, 2000; Trinkoff et al, 2002; Smith et al,, 2006;
Lee et al, 2011; Choi, 2019). S X|ES| Hrts} BA2 %ROMS AHEHSIO] CHR| ZHY HEZ X|CH =ZF(Flexion) L= Z|CH A7 (Extension)
2 Anatomicaly,, & M85 [34 219t 20| ZESIRLCE %ROME QI8 AT 25 £ MM ZEE A8d| 5-E 48 H]
SHRIZ HANAFE A2 %ROMO| ELEL0| 25 2t 7+5# ?I(Range of motion)dl 7H7H2 XM E 2|0|BHLL.

Anatomicalegsk

oH

%ROM = |

B4 2)

Anatomicalpygy

(where, Anatomicaly,g, = TH9l 2 Al MRS H B EF AL, Anatomicaly,, = 02 & 2O AR g 2J/4W 24 k)
OX[2oz FH HAl Bt 7|1E 29 ZAE Sl T2 T4 B7Ho| F2 AH8E|= Borgs' RPE scale®| 6~208 Xz MYSHA
o, 680 7Mte+E FAHLE SHX|E Hlel Fo7F M1 2080 ZhtesE Aol F5hF Atts AS 2|0[etCH(Kroemer
et al, 1990; McCormick and Sanders, 1982). 3ilZ X|&2| ™ol HAl2 X|HO| XA 6™t £|CHZIQ 2082 MES0] [Z4 3)at
20| =ESIACL
RPEtqsk—RPEMin RPEtqsk—6

%RPE = ————— " = —=— [2A] 3]
RPEpax—RPEMin 20-6

pal

(where, RPE,q = ZtZE TY SHE, RPEy;, = Scale Z|27{(68), RPEyq, = Scale Z|THZ{(20F))

A Rotof ote| A7 A AEY Asafety stress)= A A 21 S5 WAt 24 (O, §& 522 2ot 2E3
A5 FFsts =04, Ho|= AEH A(difficulty stress)y= A Y &M £ BARS| HO|EZ Qo YYs= AEAE FYd= F
=, U™ 2Ed 2(emotion stress)= MY, UHL S2 X AWCE ot AEYAE FHoh= =2 Q0[oiCt 2 282
=2 ZALE 83l 0I5 BEX =58 Al 2 L45ts O Al R XF AEYAS HUsH MY, 58 Hes 10822
0l 7hitEs8 EHUH RS9t 1 10-0l| “PtEE 517t Atts AS 2|0|2tChRuchinskas, 2003; Davey et al, 2004; Kuzuya
et al, 2006; Cho, 2008; Wagner et al, 2011; Hwang et al, 2012). 8ig X|ES2| Hrizt WAI2 X|&o| ACHZQ 108S 7IE2R 34

4J—|' EOI EE |'M I'

MS, —MSm; MS, -0
% Mental Score (MS) = MS““" = ;gs’z (24 4
Max~Momin -

(where, MSoq = ZHAZH 2E B2 H, MSyy, = Scale Z|22H0F), MSyqy = Scale Z[CHZL(10F))
3.3 Evaluation System for transfer assistant care
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S EX £5 XY Al UNH 28H0768)7F YUH F6H0232)2 0 O FRiC
48 2510466)% 10, TN ™A E5H0.281), AHMl £3H0.253) =2= &2 52
(o] A
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Table 3. Expert assessment AHP based index weights

Upper index (Weight)
Physical load [ap=0.768] Mental load [,ay,=0.232]
Muscle load [B;=0.466] Safety stress [y, =0.478]
Lower index (Weight) Subjective body discomfort [8,=0.281] Difficulty stress [y,=0.300]

Posture load [B;=0.253] Emotion stress [y;=0.222]
MHH Rotet FAUH H3l E 519 K& 8 JSKNE HESHH UMK £ Heg [SM o)t UH 23 H(eg. 34 NE
AESIALE O|F EOHE AbEs ANH/FUR Sedee VAT 231 YUH 2519 715XE HESI [34] 514t 20| £F &
S
Transfer assistant load score = 0.768 X Physical load score 4+ 0.232 x Mental load score [34 5]
Physical load score = (0.466 X Muscle load) + (0.281 x Subjective discomfort) + (0.253 X Posture l0ad) ..o B4 6]

Mental load score = (0.478 x Safty Stress) + (0.300 x Dif ficulty Stress) + (0.222 X emotions Stress)

3.4 Comparison of manual care and robot-aided care for transfer assistant care workload
3.4.1 Physical load score

At S8 (Bed to chair, Chair to bed) ZF0IA =& T8 (Manual care, Robot-aided care)0f| (2 AKH F8}9|
Hee %% S0 w2t SAXN2E [F2|5tRUCHp<0.05).

o&l

o L
o 2 £}

° 22 (Bed to chain) Al 05 X 22 S2(178% MVO7t +& SE(45% MVQETH °f 27% Rolsh| X
28 23} W45 =9lon, ae R0 0] BX 22 SEOIM +5 S8 2Ot ROt H2 28 23 W4E wLH, 59
A = =0

ZZ(UT), S0 (BB X2 FQl HEHZ(VMOIA Eo|4o ZAE EATHFigure 6).

XN HCHZ 0|5 ZH(Chair to bed) Al, 0|5 EX 282 Z8(154% MVO)7t 8 =& (248% Mvc)gq of 38% S.0|5}A X

2 o8 79 & Bl BE 2]0M 0|5 2 2R E50M £8 =5 2O R K2 25 7ot 45 B, &
ol RIZ | HFI|-I(ES) SFSEUDN, J2A0|FI BB SHAZFC HEFZ(VMOUA E0ly2 .:.L% H A CHFigure 6).

=8 9% (Manual care, Robot-aided care)0f| 2 AMNA Hslo| RtM| £ A AY Al s MHEE A8 AN 32F

ot A
o %ROM(e.g. [E4 2)2 HE3t0| Fiet = 574 UMER Z4Eo Bre &off AEIRAC

d
ofo
-
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2
_(')_I-
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40 | @ Manual O Robot-aided I 37.9 45 | O Manual 0O Robot-aided
35 318 40
30 35 321

25

20

Muscle activity (%MVC)
Muscle activity (%MVC)

%%

Figure 6. Muscle activity for each muscle according to manual care and robot-aided care [Bed to chair (left), Chair to bed (right)]

Muscle type Muscle type

HohoilM X2 0|5 XY A, =5 FEO| W2t SANOE [OISHK| UULLKp>005), 01F 2X 2R S5(215 %ROM)O| =&
ZE(230% ROMELH 2 Tt 23 8 B, 52 M ZE 220 8 Y0 et SAMCE F2l6+RACHp<0.05).
LEXt o #R0lME 0|5 EX 2RO| 5 F& 20t & XA 2t H+E EAX(CL 1 9 2o 25 Z2 XA £ ®
+E =21 5jg| 220l 7t 2 ZAaTt LEHSCHFigure 7).

T X

ZHOOM HOZ o5 XY Al 25 R0 We SAHLE FOBIA2M(p<005), 0|5 EE 2R E5(202% ROM)O| 5 =&

(23.8% ROM)ELt 9 15% Rl5tH 2 XA £t WE EoH, 528 Mt ZE B0 S5 |0 M2t SAXHSE
FOIBI U CHp<0.05). HEXME 0|5 EX Z& 80| =5 =52 2 KA 53l B8 2X|CL O 9 RE B0 &2

|'|

XHM| 251 HE EQ0 = 2o Iy 2 AL E ERACHFigure 7).
40 | @Manual O Robot-aided I 40 | @Manual O Robot-aided ] 375
35 35 7
= 28.7 <
= =
8 30 255 8 30
53 25 £ 25
3 2 20 172 176
o o
s & 15
3 3
2 8 10
0
Cervical Lumbar Elbow Shoulder Knee Cervical Lumbar Elbow Shoulder
Body type Body type

Figure 7. Range of motion for each body according to manual care and robot-aided care (Bed to chair (left), Chair to bed (right))

=& 38 (Manual care, Robot-aided care)f 2 MAHAN Holo| FaA MA £3F M= TH 2 Al 533 RPE scoreE U
32H09| %RPE(e.g. [EA 3)E X8I0 "zt = A Ciel =0l S Sl AEsIRACE

Olet Z2 FaA MU 83l W 274K 2 & (Bed to chair, Chair to bed) ZF0M & R0 W2t SAXHSE |OIsHA| &
1 X2 0|5 XYt YoM X2 0|5 XY 2F 0|5 ExX 2R 30| £5 =5 2O F2Y
=

[

=8 9% (Manual care, Robot-aided care)0f| 2 AMNE B3} M4 TEE 519 X|&E 8 42 A 33H™9| (34! 6)0| ME28}0]
MESIFOH, oA EHOZ 05 Ol MMA Bl Mg 0|5 EX 22 280| & 234FC2 5 =8 2898 ECh &
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12

19% 22 5 2on, oM Moz oS MYl MNY Rt He 05 Ex 2R 250 & 212822 +5 =5
OF
of

x|
2008 HC} o 27% R2 M4+E ECHTable 4).

Table 4. Physical load score according to bed to chair and chair to bed

Bed to chair Chair to bed
Lower index (Weight)
Manual Robot-aided Manual Robot-aided
Muscle load (8, =0.466) 24.5 17.8 24.8 154
Subjective discomfort (8,=0.281) 41.6 344 408 318
Posture load (85=0.253) 23.0 21.5 23.8 20.2
Scorepnysical 289 234 29.0 21.2

3.4.2 Mental load score

2% (Manual care, Robot-aided care)df| 2 HAX Hs

uE S5 AEH A, YUY AERA BAE T HY A
NBh 420 AEYA B4 UM 3280 %Ms(eq. [BH A)E HBBH0l Hsk 3 WA T Yol YRS o AEGIILL

of oHH AE, HoE £
.l

o[t &2 O AEZ A, HO|E AEY A AFY AEYA FHe 27HK] HY FHBed to chair, Chair to bed) ZF0M &8 7
of a2t SHANMSE [OISHR| AU LHp>0.05), MLHoA HHOZE 0|5 Zeint oM ZHOZ 0|F Zg BT FAH K39l
37HX| Bt9l XI#O|M 0|5 EX 2R E80| 5 S5 20 X2 g2 2t

=8 S8 (Manual care, Robot-aided care)0f| 2 HAIA A
MESIGCH, oM X0 2 05 Ze| FAX 23t Hx S o S o
1M% F2 F+E HU2H, Moo HUZ 0|5 o FAUH Bt Hs 0|5 EX BER S80| & 246T2E =37 &5

2668 HCt & 8% R2 =5 EAUCH(Table 5).

Table 5. Mental load score according to bed to chair and chair to bed

) . Bed to chair Chair to bed
Lower index (Weight) - -
Manual Robot-aided Manual Robot-aided
Safety stress (y,=0.478) 27.0 24.8 26.5 24.1
Difficulty stress (y,=0.300) 31.8 273 28.8 283
Emotion stress (y;=0.222) 23.6 21.1 23.8 20.8
Scoreyental 27.7 247 266 246

3.4.3 Total load score

Ul

=8 78 (Manual care, Robot-aided care)0f| 2 A&/ HAN x|F £ o B | M9 X|E M4E oM 33H9| [ZAl
101 HEoto] AtEsIAem, HolM EH oz oj5 el 3 | O 237822 =5 &5 286E &
Ch 2F 17% 2 45 Een, HooiM MOz 0|5 Yol 5 e 0I5 BEX 2R 550| o 2082E 35 =5 285H

oH
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B % 23% H2 Y5 ERACHTable 6).
Table 6. Total load score according to bed to chair and chair to bed

) ' Bed to chair Chair to bed
Upper index (Weight) - -
Manual Robot-aided Manual Robot-aided

Physical load («p=0.768) 289 234 29.0 212

Mental load (a,,=0.232) 27.7 24.7 26.6 24.6
Scorerotal 28.6 23.7 285 220
4. Discussion
2 d3= 0|5 BEX 28 MY A &8 =8 (Manual Care)t 0|5 EX 25 Z&(Robot-aided Care)Q| Y £ES HWSL7| 2|
=5 Mol £40| SR F7t MAE WEotr| Ao +-EACH
=2 ZME Sl 1xtz dFe MHAHZYUH 23t of9 A& Ciotol ME7F HEY BIE S LMK Fotel 5l XEZRA
2% o, FUH MY Lo}, KA 2o}, BT 2ofo] o9 NEOM OFH AEHA, HO|E AEYA, UH AEYAS A% £F
StRAL, 2 ofel X7 8 H7h 45 7YoLk (Table 7)

Table 7. Evaluation elements for upper and lower index

Upper index | Lower index Evaluation factor Measurement method
Erector spinae (ES), Biceps brachii (BB), Triceps brachii (TB), Middle Electromvoaraoh
Muscle load deltoid (MD), Upper trapezius (UT), Rectus femoris (RF), Vastus (Muscle th?vitp) y
medialis (VM), Tibialis anterior (TA) Y
Physical load . . . . .
ysicatioa Posture load | Lumbar, Cevical, Shoulder, Elbow, Knee Flexion/Extension Motion analysis
Sgbjectlve 6 Point (No exertion at all) ~ 20 Point (Maximal exertion) Borgs' RPE scale
discomfort
ltems that measure mental stress caused by the risk of injury
Safety stress (fall, collision, etc.) of the operator himself or the person being
cared for.
e 0~10 point (0: Rest ~
Mental load Difficulty ltems that measure mental stress caused by the order of work or . point
o 10: Extremely stress
stress the difficulty of a procedure
Emotion Items that measure stress caused by negative emotions such as
stress discomfort, tension, etc.
QztEet HE7H A RYESA 402 AHP F7F 21 0|5 EX =5 HY2 UMA 23H0768)7t M £oH0232)20 2 HY
O LIERGCL MHH BSloM 71 S0t X He 2] §5H0466)A 1, ZF—IJ’S"‘ HY 83H0281), AtM| £310.253) £2% =2 T
Qg B0 FAUH 2S0|M 7t 5% X HEe Y AEYA0478)U L, HO|E AERA0300), 4E 2EH L0222 =22
=2 TREE ERCL Ol Ol EZX E52 MME & HEO0| =0t MNH F2|E SHH5t11(Choi, 2019) FXFAAE R XbM|, Bt5
M Ot Y ABCR Qi 28 HYUS s RYESA F 981%7t 2EEA TS 2AMNCE J|E Aot fABH A0E
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HOICHLee et al, 2011; Choi, 2019).

3l
=

H o0l A

? 3 =5 2O 9 27%,
MOz 0|5

k=1
=

4

Hx 2RE MEE

=
=)

HolZ 0|5 & Y(Bed to chair) Al O]

3l
=

CHOfl A
Hojol M ECHZ 0|5 2 (Chair to bed) AlOf|

2t ¢

Xt
2

Ct. HTHollA

oF 38%

=
=

t ©(BB, TB, MD, UT)1} 3i2| ZF(ES)e| 228

-

GAE BEX ZR AL Al

Ct. Hwang et al. (2019)

HISIA D Brinkmann et al. (2020)01A

2R AN Al B2 25 (ES)

=
=

pS|
~

15%

Mool M Hojz of

=)
=

2] FANM 7HY 2 BTt LE

o+
O

7%,

oF
2

Ml 23t HOolM 2xoi2 ol5 %Y A

2H0ofM Hoiz 0|

-
-I_l
M8 3% +3& =30 HIgtH FO|LE 52| £2HM A0 7t5 E?l(Range

Lt
AN

& Alol=

PN
L

£ 20 HUolM X0z o5

A
T
Al 2 22lojAf 7t

KO

I+
oll

t1 AR EICHDutta et al,

3iC

of 7104

2 EN

.
o

=
T

of motion) CiH| ==/4IF0] &A

2012; Wiggermann et al,, 2021; Zhou and Wiggermann, 2019).

P2 welet K0S
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of Ie £
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o
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=4
=20
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=
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OS2 AR EICHWiggermann et al, 2021; Zhou and

Wiggermann, 2019).
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052X 8 &Y | (Bed to chair, Chair to bed)0l [HE =& S84 0|5 EX 2R & Hludgh 2}, 274 &Y 7 250
M 2R ME Al =5 S30| HIgto] &2 25 45 Een, 0l &5 TN QA 2 25 d4S 2 B2 2R A
20| oSt Z2AHE 8% += UCH £t 02| 3R 0|5 EX 2R =52 EHHQ HUE S¢f =Y 2R =& &Y 25 ¥
to1ELR &#8Y £+ ULH
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