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I. M &

A gggoldt 7i]lo] Aol AFAle] AAE
=R QS Vles wob, kst dhgol A B
st &37kA ksl FdEol Ut (Kim, Chung,
Park, Jang, & Jung, 2017). &’ 3A&&Fof QloiA <l
kAl 71 712 A oletal & Qle H83]E A
o] Hde HHOR sh= AL A9lolH, AAY BE,
Y235 5 51y 87 S 71EAgE §24 59 4
229l FH el a3k Slvh(An, Kim, & Kim, 2004).
T mgloluf Aoz Qlate] AFel Brkse Y =
Ashrhd 589 ofuj= debd i glok o] H e w9l
oL} golllel| Al ol A7} 254 0% wE 9
A 9 Jd9] v el tEo] g 9 ARE S8l whEA
o A9letar & 5 Utk (Seo, 2013). o]¢} #o]
g oM P Fale Yol AdE Bol W
go] FEap7|gkaL & o= glon, o2gh e
AgoA A7 Pl Doz miH BRI 5
Wol 3 & & ¢ gl7loll EAM F3sh= A= A7
Al ¥t (Shin, 2008). oluf H5 QoA HEo)qt
ofefgro] ksl Fitolet & 4 9lovE Bauz
Ve Bg il B Aelgst e AT
gzt Aoz MEE 2 (Seo, Heo, & Cho,
2015). sPAWF AAH o7 58 FQAT} Anw B4
S| HtE i SEAHIA Algat 5 QYR TAL
Rl 71 Tl Aol FEAMuAE Al Qe A
“golct.

European Agency for Safety and Health at Work
(EU-0OSHA, 2008)°l k== 7+l (care worker) &
o] st At 77171, =AU, HEAI717] o 1A
B35 FEfeh 9 B AAE 275 wiiel
T AAES Lol wig- Frhal Haskgitt
KOSHA (2011) ell4] B.a1gh =il Qokr s 2Fol| tfgh
TEAAAS S o] 9} FARE AR A gt
T 62.1%, AHAE 11.7%, 55 10.1%w 02 LA
1 glom o]F &5 F9e SE7 87 1%E T
Aoz yepgel wet QSRS S AAA S
Aol st =7k A akelx el #ile] wobA]ar 9l

= Aol

—

2

53] 802 Algate)l HeE AgATE Aun
™ Smith, Choi, Ki, Kim¥} Yamagata(2003)l 2J3}
W P8 (care staff) o] TFZAA|ES ] 1 Q0107
A0 A e Eo] Tgo] Hadk ghrpolgta 3
om, gt 7k A o), 5817171 9 A 5.s} A
ol tfazAolgtal AT Lee(2011) 2] Al
A FEREIS e R 3 GEREAEA F Y
b A5 A fEel tiel 152912 EEAn)
A0 FE YEpylt), 3t HEF s 2R U
2FO R Sk Lee(2001) 2] Aol 7HF 3=
i 5 e 8 oleka siglon, o] & QlE I
o} Z& A4 ezl Aty ®aska Qi
Cho(2011) ¥t F3¥sk= 49 & /M8 & A9 &
A &717), % Aoljds)7], B&A7)7]ekaL el 5
3] H8A7]7] A2 7hedh w2 ARA wg 2 o)
Aol A esiths AF-d s HaskSith

o U QAR SEAAAE H
£ A EY Kim(2017) 2 Q9FH 34 547
A5 AT s e ANESe] FA7 M
FTha Haskglom, Al F sl

2o
17
A3P)7E 23A Bl B G2 AL How
= o

B oo [ 0
foir it o offt
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=

e o 2x] Z8 1 ] A QS 7Fxsisitt =
219 ¢, Garg, Owen¥} Carlson(1992)°f wk=H &
9FH S A} (nursing assistant) £ 78 S48
o] Q75+ &Y T hrE HEAI7IRkAL 1%loH o]

o QR e, HIA B A AEd A So8
$F ZlolH 53] B8R 2775 AHESHA| ¢k ol fret
AF3ket. o)9} B Park, Bushnell, Bailer,
Collins$} Stayner (2009) &= L% H SAPl| Al o]t =
SR27)7]19] AL S 219714 A 5 S
U Rkt 18R e ZEAA Ao 2 e QoF
TS Bekal o] & Ql8) Wlehs A4 - Ak A
S5 ) SlsliMe 2 Ed Y] A3E ARl kot
akal o] & QIZkFsrA o % Jdete] A AR g W
s osl= Zlo] ol Sositta & 4 Qv
el A 7t E8d I BT 589
2b, &2, H8o2h W ALY EEer) ol &
% ttUJung et al., 2010; Kim & Kim, 2014; Lee
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& A8 S Bo] B804 TR EElS AU
o olE E

o, ol% Fatol AHgA SHeIAe B84 TR
Q) WS AN Leedh Ko(2008) 55217}
AR BAFAS A% Folel 2 AHAE A% G2E

& ABISLor, A RS 5 %4 A0 o
Aol WS AL Kimh Kim(2014) & %8
Aol AR B2 BHS TS B9 24

% Fol B8 Ak AR A 8 A =

Z3te] FHF Ul 548 A 2 AAESIT 0] 9]
o= AlFolli= o]50] 7hsd FH &3 SFofA 55
= 55 44y o)F

[€]
Ao ol 4 s Hisls
& RETE B2E SOl o] AHgE T glch
a2JolA E Aol 7hg AR B o g sty =
£-1H %7171 Ryberg(2017) 9] 94 ¥.%7]5 (bathing

aid)2kal g 4= Qi o] )& HET|He
A7 HHA 0 R YT £ RS s ZloR B8
AR Al AR Ego] M3 HQ §lo] HEAEIA 4
QA H9A I3k AAs A AHlo g H8.g o
4 Stk kAL o] Y& BET|FE As AIARICR

ofel 9l ok

A3k oA o] o Ftalo] Qlal AXE 93k H]g-3} Fy]
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A= Sk El=
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Table 1. General Characteristics of Subjects (N=24)
Characteristics (%)

Gender Male 2 (8.30)
Female 22(91.70)
Age < 30 0 (0.00)
(vear) 31~40 1 (4.20)
41~50 3(12.50)
51~60 7(29.20)
> 61 13 (54.20)
Provider Caregiver for the sick 3(12.50)
Nursing care worker 20(83.30)
Others 1 (4.20)
Experience <6 3(12.50)
(month) 7~12 0 (0.00)
13~24 3(12.50)
25~36 5(20.80)
> 37 13 (54.20)
Days for providing bathing 1~2 2 (8.30)
service per week 3~4 11 (45.80)
5~6 4(16.70)
7 7(29.20)
Weekly task hours <4 6 (25.00)
(bathing only) 5~6 12 (50.00)
7~8 5(20.80)
9~10 0 (0.00)
> 11 1 (4.20)
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Figure 1. Prototype of Portable Bathing Assistive Device Used for Experimentation
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RESIZ), AR917) AR, E259] o] & B QY] F
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T A ek el TRet 2 o AAE
H,

o Ay Ay

\

2) Bt =7
(1) & XtMl &AM (Rapid Entire Body Assessment;
REBA)

REBA= w3 2719 21 9 wol= o f )=
ofthe] i % thEvk ARgste] AlTs A REhk=A,
F2o] FHEAE AR, 2 A7t weA s 4

Figure 2. Simulation Scene of Using Bathware(left parts)
and Showerhead (right parts) Before(upper parts)
and After(lower parts) Applying Developed Device
for Measuring REBA

E, £5E oA e AU 7] SHo] ofulgh
Aof| w2} Asta F4e 1~15% Alelel] BxahH, o]
= A SRR RASTE 5 02 HF 5 150]

) =} FAE G011, 5 1S HE He 2~3
=
[e)

Aol ke 2] =3 2= HE H 4~-7H07 T
S Yeh L 45 32 HF A4 8~10807 =2
2 FF 4= HAE HAF 11~157307 ¢ =& 29
< YehiH viE QIZkEe2] o] st dAE ¢
u] 31t} (Hignett & McAtamney, 2000; You & Lee,

2011). ¥ Aol FEAH A AlFAte] 58 A4
AL A Tt e RS dohilalxk REBAS =9t
Ak A AAE EA ] A8 HEANA Al
E&Au 1 Alg Al 7H FET e 29 AR
off thet AEFARE T3l H8-8F ARSI AR ARE-
A AAE AL o]F HEAH|AE AlFshs
2k T Fol|A Figure 2014 B vle) o] ol F+
7HA] 2] 2Rl st s BGste] AYREAF 320
o] &9¢ PGS WHE REBAESTES 71=81t) &
AR FrPEGE HrERE 3919 ved 9o w4
“gstsict.

(2) £ M= HIHVisual Analogue Scale; VAS)

VASE Scott¥} Huskisson(1979)¢] 7]&-s}3i o,
ML TF AEE A ol AFE Fofst], o
2oe 55 ¢ 089S, Y& Ed= F2 F 8E
55 10874 w718l tidAbE A4 A4l 55 4
L& BANBES &t dpslshe HrkeTelth # A
T A= Kim, Yoo, Jo, Jeong® Jeong (2012)¢] 5%
HER kaslete] RS AS Fasiglon, §% ¢l

&I, R 5 20, $0 53 3, AR 5F U
A, e Qe B2 50w ehle, 447 555
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2 AN e A 27lE 2 B9 B AR
£ Fetstr] 4l KOSHA (2016) ¢] KOSHA-GUIDE
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(&, o, 2, &5, 3], te) 2 A48 ofdl| uist
550 55 VASE ARE3te] A8 AlgAt &

5 A9] S8 A At BFS F9ET Yopugi,

gsAgx)28k3]x) 20199 A|274 A2E 97



(3) BH=0f HAm A4 2xJst AEXF MEX FIt
2.0(Korean version of Quebec User Evaluation of
Satisfaction Assistive Technology; K—QUEST 2.0)
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of e A PEO R AUl AR, 8 L HX
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Recruitment of bathing service providers(n=24)

Pre-assessment: using current bathing method

REBA, VAS, Opinion survey

Conducting bathing service using potable

bathing assistive device for a week

Post-assessment: after using developed portable bathing assistive device

REBA, VAS, QUEST 2.0, Opinion survey

Analysis of result

Suggestion for the final design of portable bathing assistive device

Figure 3. Flow Chart of Research Procedure
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TET NS I v = AR Jee] AHEE] 9
& ARG o1F AR st o] Fd HEEE
717] ZREER] ) AR HEAE s FoAtES o
Ao 7 o] EF Eay 2779 ALE AT} o] 2po| o]
st 92 9AE B s AXEI ol A
32 B2 ol5Y 58R3)] T2RER]S 4 B
¢hate] HE RIS ANkl (Figure 3).

Ehb= EdAkatel dish e A o]l sy H8Hx
717 ZREHY S AH & U= (K-QUEST 2.0)°l
tiall 71 FAREAS AASIA S8R Al
o158 E8H%7)7] LREE]] AR A3} 59| 9]
A EAR T AEE Wlwsk] Sl dieEd
[—test® BAE 0 AL A - & 2jolo| w}= Al
BALE Skl At

2817 218l / ANOVA

Al
-

A £23817] Y3l pearson

I~ >~
A S} 5w 1)

ANH4] 5 A
4, M HpH £ Aoty 1E]a A el disk gl oist
A= S Ue-S A ST
ohAE e QN B4, BN ATk O
Table 2. Result of REBA Score Before and After Using Prototype Portable Bathing Assistive Device (N=24)
When using bathware When using showerhead
Body part Pre Post t Pre Post t
M £ SD M £ SD M £ SD M £ SD
Lumbar 379 £ 144 241 £ 050 52677 362 £ 1.20 2.33 £ 0.48  4.992™
Neck 1.58 £ 0.71 1.29 * 0.46 2.290" 1.95 £ 0.69 1.33 £ 048  3.158™
Leg 2.83 £ 1.40 1.16 £ 0.38 1.635 2.58 = 1.34 1.25 £ 044  5.127™
Humerus 462 £ 0.82 325 * 0.73 8.173"  3.87 £ 1.15 2.54 £ 072 5.270™
Forearm 1.91 £ 0.28 1.12 £ 0.33 7.620™" 1.75 £ 0.44 1.33 £ 0.48 2.846™
Wrist 1.20 £ 0.41 1.00 = 0.00 2.460" 1.50 £ 0.78 1.29 £ 0.46 1.310
A score 6.08 £ 3.21 2.66 £ 1.04 5.464™  6.00 £ 2.79 275 £ 0.89  5.622™
B score 6.16 £ 1.30 3.37 = 0.96 9.893™ 512 £ 2.34 2.58 £ 1.06  5.364™
C score 8.20 £ 268 3.00 £ 1.02 8697  7.33 £ 2.94 275 £ 1.11  7.230™
Activity score 0.50 £ 0.51 0.00 £ 0.00 4.796™ 1.25 + 0.53 0.87 £ 0.33  3.715"
Total score 8.70 £ 2.86 3.00 = 1.02 9.064™" 8.68 £ 3.26 3.62 £ 1.20 7.2117

"p<.05, T p.01, 7 p<.001

A score: Lumbar, neck, leg on scoring table A, B score: Humerus, forearm, wrist on scoring table B, C score:
A score, B score on scoring table C, Total score: C score + activity score

Table 3. Result of VAS Before and After Using Prototype Portable Bathing Assistive Device (N=24)
Body part Pre Post ;
M *x SD M+ SD
Neck 2.50 = 0.97 2.45 £ 0.97 1.000
Shoulders 2.95 = 0.99 2.87 £ 0.89 1.446
Arms 241 £ 0.82 2.50 £ 0.88 —1.446
Wrists 2.79 £ 0.83 2.66 £ 0.81 1.813
Low back 341 £ 1.24 3.20 £ 1.10 2.005
Legs 3.45 £ 1.10 3.12 £ 1.19 1.881
M £ SD 2.92 £ 0.67 2.80 = 0.69 3.331"

.01
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Sof gt R T
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3 o] 2 WolAE Agtot A FRAFNE B
HOo% FOl3e RATH(E05). ARHOE, BL A9
3 RE RN $52) Arr} A0 Yol es
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a
o} 5 gIglom HFAS B oSS & 4 Ak

o
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T= 2 T A

3. 015y 82| Z2EER) A &
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Table 4+= °o]'§%Y H5HLY])7] ZREES] AR §-
o] thet Bk AakE welEnk B4 sl A

Table 4. Result of K—QUEST 2.0 After Using Prototype Portable Bathing Assistive Device (N=24)
Classification M £+ SD
Dimension 2.87 £ 0.74
Weight 2.70 £ 0.99
Adjustment 3.20 = 1.06
Safety 3.25 = 0.84
Durability 3.25 £ 0.84
Easy to use 3.50 = 1.02
Comport 3.45 = 0.88
Effectiveness 3.54 £ 0.88
M £ SD 3.22 £ 0.65
Table 5. Correlation Snalysis of the Difference Between Before and After Using Prototype Portable Bathing
Assistive Device (N=24)
REBA"
Classification When using When using VAS K—-QUEST
bathware showerhead
R When using 1
E bathware
B When usin
A showerheai 070 1
VAS' .352 .140 1
QUEST .073 .038 .038 1
“Post—pre
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Figure 4. Proposed Design of Portable Bathing Assistive
Device Based on the Results of Study
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Abstract

Development and Effectiveness Verification of Portable Bathing Assistive
Device for the Bathing Service Providers

Son, Young-Hyo®, M.S., 0.T., Chung, Hyun-Ae™***, M.S., O.T.,
Park, Je-Mo****, Ph.D., O.T., Kim, Hee-Dong*****, Ph.D., O.T.,
Hwang, Do-Yeon™, M.S., O0.T., Lee, Ji-Hun"**, B.H.Sc., 0.T., Jung, Hwa-Shik*****, Ph.D.
*Chumdanwooam Hospital, Occupational Therapist
“Cheonan Soonchunhyang University Hospital, Occupational Therapist
**Dongshin University Occupational Rehabilitation Center, Occupational Therapist

sl

Dept. Of Occupational Therapy, Dongshin University, Researcher

Dept. Of Occupational Therapy, Dongshin University, Professor

Objective: The aim of this study was to develop and verify the effectiveness of prototype portable bathing assistive
device for the bathing service provider that can reduce the physical burden and increase their convenience and
safety.

Methods: The prototype of portable bathing assistive device was developed after collecting opinions from the
bathing service providers and experts. The subjects were 24 caregivers and nursing care workers in rehabilitation
hospitals. The research tools used were the prototype portable bathing assistive device developed in this study.
REBA, VAS, K-QUEST 2.0 were used as evaluation tools as well as subjective opinions of users after using
prototype portable bathing assistive device.

Results: The result of REBA scores measured before and after using prototype portable bathing assistive device
revealed that the action level was reduced from ‘high’ to ‘low’. Pain levels were lower in all items excepts for
arms. There showed a significance in mean scores. K=QUEST score was found to be ‘normal’ in 6 items except
dimension and weight. There showed no higher correlation between dependent variables and subjects general
characteristics. The final design of portable bathing assistive device presented after adopting subjects” opinions.

Conclusion: It is expected that portable bathing assistive device developed in this study can serve as an valuable
device to reduce the physical burden of the bath service providers and increase their convenience, task
performance, and safety as well.

Key words: Bathing service provider, Portable bathing assistive device, K-QUEST, REBA, VAS
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