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Effects of Trouser-donning Motion on Physical Load

Tamami Sopa

(Received October 1, 2014)

The present study was designed to assess physical loads during the act of donning trousers using power spectral

analysis of heart rate variability (HRV). The subjects donned trousers in a standing posture, and maintained a

rest standing posture for 10 minutes after dressing. The subjects donned trousers of two different types (one pair

had normal trouser leg width, while the other had reduced trouser leg width). The subjects were sixteen healthy

women (20.3+1.6yrs.). The results were as follows: (1) At the time of donning the normal trousers, HR increased

by 24.7%, motion time was 23.7 (s) , and acceleration was 66.7mG. All values for the narrow trousers were larger

than for the normal trousers. (2) One minute after donning trousers, the parasympathetic nervous system (PNS)

was dominant in the case of the HRV for the normal trousers. In the case of the narrow trousers, sympathetic

nervous activity remained, and the PNS did not become predominant. It was suggested that the motion of donning

trousers influences autonomic nervous activity just after dressing. (3) In the case of the narrow trousers, post-

dressing blood pressure was significantly increased compared with before donning the trousers.
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At L7z (Fig2). BARMIZIE, BIZA &0 QA%RE
M13ERE L, MEEIVNS W (HEH 72%,

£1. EEEDZEF A X

Tab.1 Subjects’ physical proportions
Mean = S.D. Min Max

A (%) 203 * 16 180 230
HE (cm) 1586 * 3.1 1520 163.0
A& (kg) 505 * 6.1 380 66.0
Jap (cm) 824 + 38 775 915
HAPH (cm) 650 = 4.3 589 74.0
MR (B #E6n) (em) 806 = 638 68.0 90.7
JEp (cm) 929 = 51 79.1 101.0
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BT (cm) 716 = 23 68.0 76.6

WA NS (cm)
KIBEPE  (cm)
SEALHER (cm)
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943 = 27 89.2 99.0
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341 = 20 29.8 380
201 = 23 164 25.8

i1 89%) A1) T AT IV 65%, i 35% DA & V>,
KB L BEICWwE VEEMZY, BEHOWwE ) Ex
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Fo ERW OB LG L AL LEIZ BT S HR,
LnHF, LoLF/HF & FJefi & S.D.

Tab.2 Mean value and S.D. of HR, LnHF, LnLF/HF, at
sitting position and standing position before dressing

sitting stanging

mean * S.D. mean * S.D.

A | 7117 1332 | 7970 + 1325

HR (bpm) B | 6961 +1199 | 7821 = 1255
A | 564093 443 = 1.00

LnHE B 577 = 095 468 = 0.99
A 100 = 0.14 128 + 026

LnLF/HE B 100 = 017 119 + 018

Mann-Whitney U test, £ THDT7—ATA L BIZHEEELL
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Tab.3 AHR, motion time, acceleration, and subjevtive
evaluation, during donning

mean = S.D.

DHR (bpm) 5 ome-nsm  *
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5:HTCEEDL, 4 TET A, 3:EBEHEIVZ RV,
2:HFENHTIIELR, 1 HTETILRW

ok DAL BOPYHEOEEE.

AHR, BEHFEREM], IR @ paired t-test,

B BERHM © Wilcoxon signed rank test.  *p<.05, **p<.01

Figd |ZOHEEIZ LR L, ARAIRICBIT A FI9ME
DADIEFER T RT (paired t-test). I, A DY
A, HRIZFE K% 1, 20 THEIZHA L (p<05,
p<01), TOBR¥IMAMAZRL, H&HE 6 5 LIEITA
FICHN L7z, F72, LoHF 385K # 20 THEIC
BinL (p<01), ZOHEAIZHAL 1055 THEIZ
WA L7 (p<05). LoLF/HF 3 RHZ 1 5 THEIC
WA L7228 (p<.05), ZOBEKRMLEMIZTEIL 7.
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FESgEm 2R L, A&KH% 745, 847, 100 THE
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~L, BLRZI05THEIZHD L7z (p<05). Ln
LF/HF 1¥, BXKEZ?SEXKGOME EM L AE%
FEIIRBD N2> 72h, EHLHE 10 5 CHEIZHM
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B 4. AEKEEDP ORI G 2 5 8
Fig.4 Effects of trouser-donning on Heart Rate Variability
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1. BEREMEFDET
EFEDVIEER 2D L N ED AR EHFRKT HE,
SRS XK 2L H B, 13X RIFAFTICE
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3 4 RBEORMAELEE L, BEEIZE ST AR
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LIZS SRR L 72 B O KRR IZ 359 LR R
VD, ARVEIZE LIFA7200WER, HFROEND
BigEsns. 72, AximlplE hiFRz@z) & ¢
L7280, FROKERIENDBE SN GEEOTE
L L THWIMSREZ T 2 &, BOHVEREIS
KEWFERE o7 (p<05). EREFHMEEHIZH 72
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Fig.5 Variability of Blood Pressure after dressing and before
dressing
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I3, BB E BRDTRV 20, 13 E R S ORI
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2. BERENMERODIAZES

Ogata et.al |ZFEVPEFEERZ 1T\, BFEH LML H
P 25 R &85 &, 2~64CHR & LF/HF
WEBEIZHINL, Zo%bMEMEn 2 RT 2 & &2
LTwa "W, ZHIRVMESEEZRFT s 10L-
THIRBERIEDSHA L, 2N 2iins+57:9 HR O
BMER L2 8 Z8REN TS, SRIOERBIYL
BOWETYH, NEHLEHORGER- AR 2512
L727%, HR OMEMHEIZ I BB OFEN G
LEEZLND.

ABAE AR BRO BT E 2 55 L, £
T, — IR AR THDH A DERKIEL, 5
WEBTH LIS Db 5T, BIWER T T aE
ARFEL-Z L0 D, REMRESEC & % V) BARERIT
wm—REIIZA L, 54K 1~2 47D HR \IAELKH]
IVVEEIHL LW A, ZOE FIBORW
RIZSBARRNE, HKE 1 CTHBISHEML, s
I L CHBEICEAD S8, BISBARERL & 72 o 72
EEzoND. —F, THHrOWE )L L7
B ® HR I, #HXKE 1D TRREREICEDET, HKHE
2 THBIIMA L7z, B 1 5 TR AR
BESHEML72H, REMREIIEBERBD DA LN
T, HKED REAREOIEEINNER TH L 2 L 0E L
SNz THUIERNSET LB KEEIC X 2 E8)f
AR E {, KA 15 CRBISSEARER I 72 5§
HR O EES Y2720 EZ 55,

—fRIC, SEERE TIE RIS, RIS & A A
DM S OIEEHH S, BISCEAHREO HEASEIL Y 5
DX, 160bpm LL EOEBE) % 20 43 MMk T 5 L 9 7%
BHEOLSVEAGLENTWVE Y. 200, HK
BED & 9 B EIE T, BIWER T I B IS
REMWFRAET A Z £ 1E3F 212 < WS, Kawagutchi et
al. |&, EE BV S E BB EED OIS
252 B 58 % 5507 L, LF/HF (3 RBEREHRD 2
SEOBAEP 72 ERFREL TV Y. 72,
Ht 51k, AignligEs % 5 %R L 728 (34 HR
12 98.5bpm) & 10 #1772 (CF349 HR 13 111.2bpm)
O HR D[RRI % el L, SEBIEH &EBiE oK &
WIEH ATHR ORIEIZEN S Z & 2 LTw 5 2,

INHEDOZEND, BMAERTH-TH, EEYEE
DOIEBRENRE ISR D RBEN TR D Z L 1ZEZ HND.

E B2, BIZOWTIIHERE T X 12 S 20l &
CTHEY (Tab.3), BEPIZIIV & AEDHER S L.
ZJE 5 & EHH 51 Valsalva FEZER A 1TV, WEAREDS
7B LFIEENRR B D DR X ) 3 AR BT
HL, HRIZEME & BERERICHEM L, B
Bz 1 0 CEUIRT LSO S e 2 fdE L
TW5 22 N E) ) & HHEEIEE L~V R
FTHIEIIERALH B, BOBEKEEHIC
EREFHEEIDHE Y K SN LTS, BRI
Valsalva DB, RRAEEDIHFEHFRAE L C,
RIS MA IR L 722 L bEZ HNA.
$72, BOHHEOES I IEK T NEEIZT L7215 T%
{, BHRBEOEZOHEL G-I ENEZD
N5, THOEBEPHR 2 AEISHA S8 2 LIk
WS NTW S 2% Watanuki et al. 1, /N R —
AR AR 7S N SV it PRVA VA A T U S B
FEERE 1T\, HR O, 1 Pk E & OatE o
MEMERL, BRBREOMKEZRBL TS Y.
RIEFRTE Fig3 lIZALND X H 2, HLKE 3 5L
DB D HRIE, AZHAEKNEE 2 2% R LT
BY, THOEHBEORENNEZ 5N 512, HR
ERROE LD B A 2 A L, A D SBP & DBP
TlE, BKH & EKEDOTIIMEITEE L ZDFRO i
T, BEOWE ) ED AR B EK LSS R
TLEEL, MEICEEE2B LIS R0o72. Ll
KBEER & JEEE 2 103 5 B & 5K L VA EE % 14
9% &, SBP & DBP IZAEKATL ) bARICHEML 72,
CHEEIEY ot L UENEZRLTEY, K
e KBS O A FIRBER R A A S5 720 L&
b

AR Y OERBEITIE KR TIT ) B BETH
DR, MALEBTIT) BHER OO, R H DR
7 AR Y % BFRKTHGETYH, FREWEFO HR 1X
100bpm DL EIZHINL 72 Lo L, BERETRICEH
REERIFT 5 &, HLE 1 5 CRIZ AR 2k
REE 72 ) HRATAEEIIWA L, &K% 3 5 II3E LRI
GO HR ICIHET A 2 e sbyo7-. F7-, IE
13, BRBICIMESE S 1050 LT, IED
FRGFED SN oz —F, THRSRow s )&%
7 LR TR 7 AR v OEKEEIL, 13X12¢ &
DIzOEEIHBRE ) Ia D) RV EARIZ X B ITFROFLL
PRI, &1 ST 5 ERERI, B3
RO S, HR OB, MEEOFME S L {—3 L
THY, KEZRIIEEIZEEIL S 20T 418
e L CTHEMMEDRD bz, [l b7z ARV
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