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Evaluation of Muscle Load and Fatigue According to the Shape of Severe Dementia
Patients’ Clothing

Kwang Ae Park, Chung Eun Yangm, and Hayoung Jungz)

I)Dept. of Fashion Design, Catholic University of Daegu, Daegu Korea
Z)Dept. of Industrial and Management Engineering, Pohang University of Science and Technology, Pohang Korea

Abstract: The purpose of this study is to obtain information necessary for the development of patient clothes that can
reduce physical fatigue of caregivers by quantitatively measuring the muscle load and fatigue. The patient clothes used
in this study can be broken down into three types: A type (back center zipper open suit), B type (top-to bottom separated
patient clothes), and C type (front zipper open suit). The EMG measurement sites are as follows: hand muscle (bra-
chioradialis), upper arm (biceps, triceps), shoulder (anterior deltoid, medial deltoid, posterior deltoid, upper trapezius), and
waist (erector spinae); additionally, the EMG signals were measured. Through this experiment, muscle load, muscle
energy consumption, and muscle fatigue generation tendency were analyzed. The results of the study revealed that the
C type patient clothes required the most strength in the muscles of the shoulders, upper arms, hands, and back when
being put on and taken off compared to other patient clothes. The A type clothes required a relatively large force in open-
ing the zipper. In terms of muscle energy consumption, B type generally called for more strength when it came to the
zip-up and putarmsup motions. With regard to the cover the body and put legs/hips up motions, C type used the highest
amount of muscle energy, whereas A type used relatively little energy. In terms of the occurrence of muscle fatigue during
the putting on and taking off of the patient's clothing, there was a difference in the area and degree of muscle fatigue in
the A, B, and C types, and there was also a tendency for muscle fatigue to occur when performing repetitive movements.

Key words: severe dementia patient (5% || 8k4}), caregiver (2% A}, patient clothes (34H), EMG (24 %),

muscle fatigue (3| Z %)
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Back Front

A type: back center zipper
open suit

Fig. 1. Research patient clothes.

B type: front zipper oﬁen suit
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C type: top-to-bottom separate
patient clothes

Table 1. Patient clothing size (unit: cm)
No Measurement items A type B type C type
1 Bust circumference 114 115 112
2 Length from side neck to sleeve hem 63 62 61
3 Circumference of a sleeve hem 34 36 34
4 Waist circumference (stretched rubber band) 110 112 110
5 Length from front neck to front crotch 67 80 -
6 Length from back neck to backt crotch 92 98 -
7 Front Crotch Length - - 35
8 Back Crotch Length - - 42
9 Length of the front of a top - - 55
10 Length of the back of a top - - 63
11 Length of pants 92 92 91
12 Circumference of pants hem 42 41 40
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Table 2. The order of dressing up and undressing according to the shape of the patient's clothing

Design Order of put on patient's clothes Order of taking off patient's clothes
1. Pulling pants in and pulling them up 1. Open the zipper of pants
A tvpe: 2. Coat the sleeves of the left and right arms 2. Lift the upper body of the patient and open the zipper.
back cerggr) 'zi or 3. Raise the front clothes up to the shoulders and organize them. 3. Lay the patient down and undress the patient from the shoulder.
oen suitp PEr 4. Tum the patient to the side and zip up. 4. Take out the sleeves of both arms
P 5. Organizing clothes by the legs 5. Pull clothes down to take out hip and legs.
6. Close the zipper inside the leg
1. Put sleeves in your left arm 1. Open the front zipper
2. Turn the patient's body to the side and wrap the patient's clothes 2. Raise the upper body of the patient and remove the sleeve of the
B type: around. right arm.

. Put sleeves on the patient's right arm
front zipper open suit

Zipper inside pants
Zip the front of the clothes

o u W

3. Pull out the sleeve of the left arm, take off the top, and lay it down

. Pull the clothes toward the patient's legs and arrange them.  again.

4. Pull the clothes down to remove the patient's buttocks and legs.

J—

the waist.

C type: 2. Put sleeves on the patient's left arm

top-to-bottom
separate patient

clothes around.

4. Put sleeves on the patient's right arm
5. button up a top

. Put pants on the patient's left and right | egs and raise them to 1. Open Top Button

2. Pull out the sleeve of the left arm
3. Pulling out the sleeve of the patient's right arm and taking off the

3. Turn the patient's body to the side and wrap the patient's clothes  top.

4. Lowering pants down the patient's buttocks
5. Pull the pants out of both legs completely




Table 3. Motion task of putting on and taking off patient clothes for
electromyography (EMG) signal analysis

Motion classification Motion task
Button/zip up
Put arms
Moti f i
otion of dressing up Cover the body
Put legs/hip

Open button/zip
Take off arms/ body
Take off legs/hip

Motion of undressing
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Table 4. Comparison of percent MVC by muscle according to clothing type of dementia patients when dressing the patient

Design

Motion task Muscle F
A type B type C type
. mean 0.28 0.30 0.29
Upper trapezius 0.23
SD 0.25 0.24 0.32
. . mean 0.15 0.14 0.11
Anterior deltoid 0.93
SD 0.23 0.10 0.07
. . mean 0.10 0.11 0.10
Medial deltoid 0.70
SD 0.09 0.09 0.08
. . mean 0.12 0.25 0.14
Posterior deltoid 2.26
. SD 0.19 0.78 0.25
Button/zip up
. . mean 0.14 0.11 0.14
Triceps triceps 1.05
SD 0.16 0.14 0.21
. . mean 0.09 0.10 0.09
Biceps biceps 0.33
SD 0.10 0.08 0.08
. . mean 0.15 0.13 0.19
Brachioradialis 2.75
SD 0.16 0.15 0.19
. mean 0.17 0.19 ab 023 a
Erector spinae 3.97*
SD 0.12 0.19 0.12
. mean 0.36 0.40 0.44
Upper trapezius 234
SD 0.27 0.30 0.34
. . mean 0.17 0.20 0.19
Anterior deltoid 1.62
SD 0.13 0.18 0.09
. . mean 0.15 0.15 0.16
Medial deltoid 0.49
SD 0.09 0.10 0.09
. . mean 0.13 0.31 0.20
Posterior deltoid 2.67
SD 0.10 1.01 0.35
Put arms
. mean 0.19 0.19 0.21
Triceps 0.59
SD 0.21 0.20 0.22
. mean 0.13 0.14 0.17
Biceps 2.7
SD 0.11 0.10 0.14
. L mean 0.20 022 b 031 a
Brachioradialis 6.92%*
SD 0.20 0.22 0.28
. mean 0.20 0.21 ab 025 a
Erector spinae 4.81**
SD 0.13 0.13 0.13
. mean 0.39 0.46 0.53
Upper trapezius 2.85
SD 0.31 0.36 0.49
. . mean 0.21 0.24 0.19
Anterior deltoid 1.72
SD 0.15 0.21 0.11
X mean 0.16 022 a 0.26 a
Medial deltoid 15.30%**
SD 0.11 0.14 0.14
. . mean 0.14 042 a 0.32 ab
Posterior deltoid 3.95*
SD 0.11 1.21 0.44
Cover the body
. mean 0.23 0.25 0.29
Triceps 0.87
SD 0.25 0.28 0.35
. mean 0.17 021 a 023 a
Biceps 431%*
SD 0.13 0.18 0.17
. L mean 0.26 035 b 0.57 a
Brachioradialis 13.29%**
SD 0.23 0.34 0.67
. mean 0.22 022 b 0.28 a
Erector spinae 5.05%**
SD 0.14 0.14 0.16
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Table 4. Continued.
. Design
Motion task Muscle F
A type B type C type
. Mean 0.36 0.35 0.31
Upper trapezius 1.24
SD 0.23 0.22 0.24
Mean 0.15 ab 0.19 a 0.12 b
Anterior deltoid 8.30%**
SD 0.10 0.20 0.07
Mean 0.12 0.15 0.12
Medial deltoid 1.84
SD 0.08 0.13 0.08
. . Mean 0.11 0.12 0.18
Posterior deltoid 1.29
. SD 0.09 0.10 0.36
Put legs/hip
. Mean 0.18 a 0.16 ab 0.14 b
Triceps 3.45%
SD 0.13 0.14 0.09
Mean 0.15 0.16 0.12
Biceps 1.88
SD 0.14 0.19 0.11
. ) Mean 0.23 ab 0.19 b 0.28 a
Brachioradialis 6.30%*
SD 0.15 0.16 0.19
Mean 0.20 0.19 0.21
Erector spinae 0.99
SD 0.12 0.12 0.13
*p<.05, ¥p< .01, ¥*¥p< 001
In the alphabet, the Tukey's test showed significant differences in different characters (a>b > c).
Table 5. Comparison of percent MVC by muscle according to clothing type of dementia patients when undressing the patient
. Design
Motion task Muscle F
A type B type C type
. Mean 0.26 a 0.18 b 0.16 b
Upper trapezius 7.76%*
SD 0.22 0.13 0.12
Mean 0.16 a 0.11 b 0.10 b
Anterior deltoid 9.37***
SD 0.13 0.09 0.05
Mean 0.12 a 0.07 b 0.07 b
Medial deltoid 6.72%*
SD 0.13 0.05 0.04
. . Mean 0.10 0.19 0.08
Posterior deltoid 2.32
. SD 0.10 0.58 0.16
Open button/zip
. Mean 0.14 a 0.07 b 0.09 ab
Triceps 5.29%*
SD 0.18 0.09 0.13
. Mean 0.12 a 0.06 b 0.06 b
Biceps 11.53%**
SD 0.12 0.06 0.03
. L Mean 0.16 a 0.07 b 0.13 a
Brachioradialis 9.83***
SD 0.17 0.06 0.11
. Mean 0.18 0.15 0.19
Erector spinae 238
SD 0.12 0.09 0.11
. Mean 0.30 b 037 b 0.49 a
Upper trapezius 12.58%**
SD 0.21 0.26 0.52
Mean 0.16 0.19 0.18
Anterior deltoid 2.73
SD 0.11 0.10 0.13
Take off arms/body
. . Mean 0.18 b 0.16 b 022 a
Medial deltoid 13.12%**
SD 0.11 0.10 0.13
. . Mean 0.16 b 028 a 0.22 ab
Posterior deltoid 3.29%
SD 0.11 0.73 0.17
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Table 5. Continued.

. Design
Motion task Muscle F
A type B type C type
) Mean 0.13 b 0.15 b 024 a
Triceps 9.13%**
SD 0.16 0.18 0.29
. Mean 0.15b 0.17 b 021 a
Biceps 6.53**
Take off arms/ SD 0.14 0.14 0.17
body o Mean 0.17 b 0.18 b 043 a
Brachioradialis 32.18%**
SD 0.20 0.18 0.52
Mean 021 b 021 b 0.26 a
Erector spinae 7.00%**
SD 0.13 0.13 0.16
. Mean 0.29 0.33 0.33
Upper trapezius 0.97
SD 0.19 0.20 0.31
Mean 0.16 0.18 0.16
Anterior deltoid 1.06
SD 0.10 0.12 0.09
Mean 0.18 0.17 0.18
Medial deltoid 0.30
SD 0.12 0.10 0.12
Mean 0.19 0.34 0.21
Posterior deltoid 2.55
SD 0.16 091 0.22
Take off legs/hip
. Mean 0.18 0.20 0.19
Triceps 0.13
SD 0.22 0.22 0.21
. Mean 0.16 0.17 0.16
Biceps 0.24
SD 0.13 0.13 0.13
o Mean 0.26 0.26 0.32
Brachioradialis 1.02
SD 0.33 0.30 0.30
. Mean 0.21 022 0.25
Erector spinae 1.67
SD 0.14 0.13 0.16

*p<.05, ¥*p<.01, ***p<.001

In the alphabet, the Tukey's test showed significant differences in different characters (a>b>c).

A Usle 522 Y W cumulative EMGE £43F
Aot A5/ GF 29719 TS 7= sFelM= A

2 B type $AEL] 25 ouiR] AMg-EFe] HREF O EA|
el A9/ @5 297|914 = upper trapezius, anterior
deltoid, medial deltoid, triceps, biceps, erector spinae®] =5
NUR] Ab&-Fo] ThE FEjY] $xbE Bt =3, F 7971
olME £33 37 =52l erector spinae, brachioradialisZ A
Qe BE 359 ouR] ARgFo] A UERT B type
A H7} ol ARSI o] Aol AT Ao 7|
T 98] ThE {39 SAERT AHE Ha 2 8=
TEIA 252 Fst Bol WA 7o) = AR F
Mg g Atk A type AR A9 A9-7] FEIA o7t
2129 anterior deltoid, biceps 52| oA ARE-o] )3
o7 =3, & 7]97]o|A = upper trapezius, anterior
deltoid, triceps, biceps, erector spinae 52| ollUx] ARE-Fo]
A UETE A type2 FFA0l o] AHE A9-7] SlsiA
A oLy gog B Fok o g o7} 9
o] 55 Bol| ARSske Aeg FHH) 5% Y9,

e

tig]e} Jiol 43171 M= C type FAHEC] Aol BE
59| oy AMgo] 7P =& Zoz YePdth Rhyu et
al.(2006b)e] A7 AMTAE-S Zoldd wf et E2F
AAEL v E o] 9= LAY olE W Fl
A o] o] L g A7t fAksE AXE YEI o=
A ASFE A Q7] FE7] wizel] tiFE 78 A
Ee 2k AAoA BAME-S Zolglsled] oldf viRE X
o] o= FHAIF]7] LIsiA FTiF oz Fo] Hol Hasdy|
mFel Aoz mekdn WA A typed b type TS
Fo] g317] FFNA C typed] FAE Hrh F 25 oUA
ARg-EFo] iAo R 2| et it T Adks
2Zhg3l=dl A9 B type wEA] ok

719 e AHE oEZ% T tERE 79 f2 £ F 9
o] Aoz Fgg AeR AAZIG

Table 72> $AHE-S Eor7le T4 T o 25¢]
AR ARE-ES YERA cumulative EMGE £213F A3lo]
ok A /E A7) FAA A type SRRl BE 25
A yA] ARg-EFe] 7Y E=A YEld T 53] &3 dE
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Table 6. Comparison of cumulative EMG by muscle according to clothing type of dementia patients when dressing the patient (unit: pV-s)

. Design
Motion task Muscle F
A type B type C type
. Mean 2200941 ab 2828065 a 1574276 ¢
Upper trapezius 6.84%*
SD 1551102 2558771 1177930
. . Mean 1453072 a 1672940 a 840087 b
Anterior deltoid 6.25%*
SD 1792261 1357985 554858
. . Mean 1143276 b 1667681 a 815652 b
Medial deltoid 7.63**
SD 773701 1800087 719481
. . Mean 1114229 2714533 1039569
Posterior deltoid 1.48
. SD 2980362 9704724 2168914
Button/zip up
. Mean 1990566 ab 2115290 a 1402139 b
Triceps 3.68*
SD 1096325 2160701 1103472
. Mean 733036 a 948601 a 492050 b
Biceps 10.65%**
SD 526576 727285 273873
o Mean 1320642 1527359 1295461
Brachioradialis 1.33
SD 699460 1116599 658407
. Mean 755562 b 1157898 a 750055 b
Erector spinae 4.05%*
SD 606401 1311084 589635
. Mean 4547752 a 4451522 a 2865642 b
Upper trapezius 6.98%*
SD 3171757 3023501 1953403
Mean 3513734 a 2783579 a 1429290 b
Anterior deltoid 17.06%**
SD 2592410 1893066 1225252
. . Mean 2813588 ab 3645995 a 2311010 b
Medial deltoid 5.89%*
SD 1979770 2536596 1878343
. . Mean 1817184 b 4499468 a 2102295 ab
Posterior deltoid 3.58*
SD 1831365 9923930 2574525
Put arms
. Mean 5601861 a 4507927 a 2963053 b
Triceps 8.63%**
SD 4235761 3671550 2287321
. Mean 2162308 a 2062702 a 1235223 b
Biceps 11.12%**
SD 1598055 1098300 657680
o Mean 3778594 4257057 3699337
Brachioradialis 0.87
SD 2437703 2626730 2422992
. Mean 1577196 a 1208818 ab 996829 b
Erector spinae 3.23*
SD 1696700 1013852 948689
. Mean 4580436 b 2258629 ¢ 8627586 a
Upper trapezius 51.93%**
SD 2559225 1749186 5138037 a
. . Mean 2834400 b 1355230 ¢ 4198821 a
Anterior deltoid 26.96***
SD 2054421 1374026 2719909
. . Mean 2626209 b 1500744 ¢ 4929558 a
Medial deltoid 28.84%**
SD 2162388 1415191 3519818
. . Mean 2032919 b 1889582 b 4812482 a
Posterior deltoid 7.43%*
SD 2401038 4818503 6025634
Cover the body
. Mean 5965748 b 2366949 ¢ 9575754 a
Triceps 42.19%**
SD 4129865 1899830 5896385
. Mean 1677881 b 885232 ¢ 2970896 a
Biceps 58.56%**
SD 915126 1012427 1242681
o Mean 3901886 b 1572618 ¢ 8963245 a
Brachioradialis 104.71%%*
SD 2228090 1698722 4056347
. Mean 1419204 b 732918 b 3086482 a
Erector spinae 28.09%***

SD 1256997 988397 2613869
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Table 6. Continued! (unit: pV-s)
. Design
Motion task Muscle F
A type B type C type
Mean 2987639 b 4079585 b 6716554 a
Upper trapezius 19.13%**
SD 1754444 3271424 4561254
Mean 1804793 b 2543466 b 3605591 a
Anterior deltoid 11.99%**
SD 1361283 1983602 2552011
Mean 1799201 b 2294674 b 3850310 a
Medial deltoid 17.48%**
SD 1051582 1713330 2783992
Mean 1316611 3112911 3665001
Posterior deltoid 2.68
. SD 1466758 8602425 4924571
Put legs/hip
) Mean 3056921 b 3820328 b 6134215 a
Triceps 13.36%**
SD 2623648 3021278 4311500
Mean 1072474 b 1576386 b 2699241 a
Biceps 17.37%**
SD 724863 1080278 2343883
Mean 2064901 b 2642019 b 5705785 a
Brachioradiali 41.79%%*
SD 1681371 1848493 3192124
Mean 971110 b 1265013 b 2315499 a
Erector spinae 10.3%**
SD 1013923 1173270 2515339

p < 05, *4p< .01, ¥+*p< 001

In the alphabet, the Tukey's test showed significant differences in different characters (a>b > c).

brachioradialis =3I % A type A9 oJUR] ALg&-Fo]
7P =4 VEREE], ole F5Ald AR Qo] 3AES E
A7) flEiAE T e BAE B AlSAY o=

8171 Qs & wWol ARE3tie A& 9|t Rhyu et al
(2006by> T =9l R FAAelA] 25 YL wiRle] #A)
 PFs e SFAMEAE FHSAd A de 5
B FES Bol FEahe ZoRE ARIEY ole 23]H
A77F WA o2 AN o Z2A A A7) ‘ﬂ“g Sk
< 7R Ak webd Expe] BEAAR] S Alojd
T A W oEt QR I AAE s =Y 5 e
AH e K], Fx, do] Foll i A7t Basivh. B3 &
52 wle FME B, C type FAEC] A9 RE 289
AR] ARl 7P =& FoR e B, C type ¥
X}”E'TQ’] W 7zt o E Aot Tt e FEE At
deollr BAES YA 7S, QYR SAE B
o] HAE AeAY 8 w8 23 55 wioksket, ©]
o 3le] Bo] v Aog 54 4 Stk o]= Rhyu et al
(2006)°] AT A} FARE AFE BT itk 1
= ot weEld AugRbEe] deE g Al W 4mjol
A 279} EEellA BIZI7T SFte] TP o HTRL it
ole A7t AgrE HupZb FRlE AV AA1A o] A
ghelo] Zo] JEERHLIE a7 Wi <l AoR A=A
tielel JHeolE EoAdle FRIME C typed] FAHgo] o
7N, $1&, <&, 312]9] upper trapezius, biceps, brachioradialis,
erector spinae =304 olR] ARE-o] 71 =4 YERIT

3.3. X|OfEkXt=E SEHOl| e 2=9| L2 24

2 °4:r'“— S RE WS Hlael] 98 25 T4
3 (median frequency)S 4131 TE Kim et al.(2013)0l <
3 25 Fo] A&H EErt FHEHE AR 2
AL 25 &5 FIEErE HAR dased ol 2HE
o 98] =A% median frequency &S o]&3le] ZFZE Wt
A QRS & AU ET & 27 288F A 5449
=% Fu= vl8] $719] median frequency] #ol AT 7
- 2 EE7F BASKE Eke] Advkal 8% Ut Table
o BxE-S e FF Al 139 33 wl =4HE median
frequencyS #49%F ZAF}o]3, Table 9= median frequency<]
Tags ol&sl 259 HEE AHS TA% dFelth A
type®] FAPE-LS o] FAE WHEE wf posterior deltoid,
anterior deltoid, erector spinae, medial deltoid, triceps, upper
trapezius =S 2 median frequency’F 2Vt 5.0%, 4.7%, 4.1%,
27%, 1.5%, 12% 723k ATS BT B typed] $aps
L 79} €& =82 brachioradialis, medial deltoid, upper
trapezius =22 median frequency’} 22 2.2%, 1.8%, 1.7%
A3 IL C type triceps, erector spinae, bloepsoﬂ/ﬂ median
frequency”} 22+ 4.3%, 1.9%, 1.1% 74ske ¢S B
2 AFeME Zo] WEEAs 139 332 #A FoEx
median frequency®] 7HAgo] IA VEUA = L&UA|TH 2F
HoAPE A7 vEEAR] 238 & o 289 J2=rt F7t
o 5 Ug AoF AR

Table 10, 11> FAE o] 5

median frequency?] ZA&S ioq

2} Al median frequency<}
3 Stk A typed] 3RS
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Table 7. Comparison of Cumulative EMG by muscle according to clothing type of dementia patients when undressing the patient (unit: pV-s)

. Design
Motion task Muscle F
A type B type C type
. Mean 2003314 a 359033 b 450919 b
Upper trapezius 80.44%**
SD 1275372 227728 481408
. . Mean 1632625 a 301431 b 338611 b
Anterior deltoid 67.84%**
SD 1185083 279265 205581
. . Mean 1279570 a 227090 b 283721 b
Medial deltoid 53.78%***
SD 1045323 177318 220704
. . Mean 743989 a 358556 b 283957 b
Posterior deltoid 4.88%*
. SD 662362 1077517 804393
Open button/zip
. Mean 2241994 a 296954 b 405211 b
Triceps 119.55%**
SD 1254637 241712 407922
. Mean 947850 a 139405 b 172938 b
Biceps 106.94%**
SD 567647 129795 114242
. o Mean 1614538 a 169658 ¢ 445717 b
Brachioradialis 99.88%**
SD 988549 101269 269887
. Mean 716973 a 174872 b 290600 b
Erector spinae 37.67***
SD 567301 141818 218112
. Mean 1670773 b 4840208 a 4858365 a
Upper trapezius 27.04%*%*
SD 582329 2747467 3812262
. . Mean 1215302 ¢ 3087234 a 2298652 b
Anterior deltoid 22.18***
SD 878271 1829632 1745794
. . Mean 1641322 b 3029106 a 3534252 a
Medial deltoid 16.37%**
SD 1078544 1724691 2535301
. . Mean 1230865 a 3798056 a 2782378 a
Posterior deltoid 2.72
SD 1410741 9887131 3315689
Take off arms/body
. Mean 1369601 b 4171842 a 4075767 a
Triceps 27 .55%**
SD 838825 2774538 2851535
. Mean 840735 b 2205135 a 1998947 a
Biceps 3325%**
SD 488956 1258071 1052017
. L Mean 1115017 ¢ 2923624 b 4688126 a
Brachioradialis 53.52%%*
SD 686347 1818040 2638118
. Mean 660317 b 1459140 a 1531140 a
Erector spinae 10.24%**
SD 470129 1421979 1364964
. Mean 1154454 b 1407405 ab 1816105 a
Upper trapezius 4.55%
SD 635180 1303959 1518924
. . Mean 932305 1010791 1136598
Anterior deltoid 0.87
SD 737697 950627 859770
. . Mean 1248616 1115337 1601765
Medial deltoid 2.76
SD 1060279 1070881 1361268
. . Mean 1005780 1514149 1492286
Posterior deltoid 0.56
. SD 1370171 4475059 2111221
Take oft legs/hip
. Mean 1306111 1791881 1884748
Triceps 2.88
SD 901936 1969476 1162444
. Mean 618465 b 659970 ab 832753 a
Biceps 4.64*
SD 353203 510020 341343
. . Mean 1142759 b 1154884 b 2017543 a
Brachioradialis 17.53%**
SD 727291 899851 1115753
. Mean 449188 b 494813 b 760493 a
Erector spinae 6.4%*
SD 325532 486862 672224

*p<.05, **p<.01, ***p<001
In the alphabet, the Tukey's test showed significant differences in different characters (a>b>c).
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Table 8. Median frequency results according to clothing type of dementia patients when dressing the patient (unit: Hz)

Upper trapezius Anterior deltoid Medial deltoid Posterior deltoid Triceps Biceps Brachioradialis Erector spinae
m SD m SD m SD m SD m SD m SD m SD m SD

Design

put on_1 55.1 81 533 181 627 198 456 206 461 123 558 173 646 275 438 155

A type put on 3 544 78 508 212 61.0 202 433 195 454 128 559 173 686 283 420 154
B type put on 1 529 89 496 216 626 207 433 225 434 135 519 182 571 424 381 130
put on 3 52.0 87 513 171 615 156 454 200 441 105 536 197 558 356 394 146
C type put on 1 525 90 514 176 580 182 431 147 444 130 511 16.5 414 277 399 106
put on_3 529 88 514 156 578 154 447 179 425 139 505 155 460 241 392 9.6
Table 9. Muscle fatigue results when dressing the patient (unit: %)
Design Upper trapezius Anterior deltoid Medial deltoid Posterior deltoid tRiceps Biceps Brachioradialis Erector spinae
A type -12 4.7 2.7 -5.0 -1.5 0.1 6.1 —4.1
B type -1.7 34 -1.8 4.8 1.7 33 2.2 34
C type 0.8 0.1 -0.2 3.8 43 -1.1 11.2 -19
Table 10. Median frequency results according to clothing type of dementia patients when undressing the patient (unit: Hz)
Design Upper trapezius Anterior deltoid Medial deltoid Posterior deltoid — Triceps Biceps Brachioradialis ~ Erector spinae
m SD m SD m SD m SD m SD m SD m SD m SD
Atype Takeoff 1 505 134 527 200 651 236 457 21.6 416 154 551 216 650 287 41.1 204
Take off 3 495 13.6 465 235 622 235 470 187 414 151 556 199 678 299 430 248
B type Take off 1 52.5 14.1 541 206 629 249 439 240 450 147 562 239 586 323 395 15.4
Take off 3 506 164 524 223 63.1 223 450 218 443 159 555 216 600 318 384 159
C type Take off 1 51.5 149 485 225 61.1 228 463 174 416 16.1 550 201 438 285 378 129
Take off 3 513 133 511 220 648 200 489 200 426 167 520 199 511 391 398 126
Table 11. Muscle fatigue results when undressing the patient (unit: %)
Design Upper trapezius Anterior deltoid Medial deltoid Posterior deltoid Triceps Biceps Brachioradialis Erector spinae
A type -1.9 -11.7 4.5 2.8 -0.4 0.8 43 4.6
B type -3.6 -3.1 0.3 2.7 -1.7 -12 24 -3.0
C type -0.3 54 6.0 5.6 24 -54 16.8 5.4
L& go] 285 WS uf anterior deltoid, medial deltoid, 3t 2 I2E 2Y F Je IAE] gy vz By X
upper trapezius, triceps £ 2 median frequency”’} Z}Zt W SAE Sfdtel] FRdt 7ZAFEE AlFstuA}l sTh AT
11.7%, 4.5%, 1.9%, 04% 7rishs 4TS Hof oo} 9% Ads aofshd vt vt
o 259] MR} F/H A0 FHEL B types] A AR, B4R Ao B4 A 2RSS PG A3,
L upper trapezius, anterior deltoid, erector spinae, triceps, C type2] A& AH/AF A7) T2 A = erector
biceps 22 median frequency’} 272} 3.6%, 3.1%, 3.0%, spinae =54, B7]-%-7] F2tllM= brachioradialis, erector
1.7%, 12% 748 A3 B, C type bicepsol Al spinae FoA & o] QtEE AoE YERAL, 55 &
median frequency’} 5.4% ZAAEE IRt FUIRs A= A317] B2l A+= brachioradialis, erector spinae T=5%°l|4 &
Uehdth & A ypel A7IKE WMEACl BEAS £ W Fol LTHA F C typed] BARE HoINY AF vhe
ophst 1% #ele] SWEEIL F7HE S AT, B ype o FE|e] ol ula) &3} Se) %) B R w4
e} s17] F-91, C type 1% 919 SHE=rF 37K 73 Aoz e & gtk B type $AE-L BE E87] 5%
gol gtk A ol B 918 ool Fhg 2 ol aTHUT. AW/ ¢

FE Gt FAANE A yped] BRI iR Zgo]

4. HE U Fo AR oz 2 go| aFEE 0= vepd ol A type

2 A3 AT Yo} BARL YN W) S BAE

® AT B4R EQ9) AAsh Felol WE 2f ¥5h ol LAY Do Fel FHoloR 289 Yap) U
374 5 9g Aoz woEd. B3 2% WoldAE C
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