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Assessment of Physical and Mental Loads Using Power Spectral Analysis of
Heart Rate Variability during Dressing

—The Case of a Person with Motor Impairment Resulted from Cerebral Palsy—
Tamami Sopa and Taeko Narumr

Faculty of Education, Tokyo Gakugei University, Koganei 184-8501

The present study was designed to investigate assessments of physical and mental loads on a cere-
bral palsy patient during dressing, using power spectral analysis of heart rate variability (HRV). The
effectiveness of the evaluation was first examined using healthy persons, then with a cerebral palsy pa-
tient. The subjects were five healthy women (21-23 yrs.) and a man with cerebral palsy (18 yrs.). The
five women put on two long sleeve T-shirts of different types (one was easy to put on, the other diffi-
cult). The cerebral palsy patient, who required care, put on three long sleeve T-shirts of different types
(a ready-made T-shirt, and two T-shirts that had been redesigned from ready-made T-shirts to make
dressing easier). Autonomic nervous activity was evaluated before and 3 minutes after putting on each
type of T-shirt, using power spectral analysis of HRV. Our finding was that one minute after putting
on the T-shirt that was difficult to put on, the LE/HF ratio significantly increased, whereas the HF/TP
(high frequency/total power) ratio remarkably decreased, with both the healthy subjects and the sub-
ject with cerebral palsy. Thus, it was suggested that power spectral analysis of HRV is an effective
method to evaluate ease of dressing for cerebral palsy patients.
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DR E L, DEB AR 2 N VRN %47 J7 08 V\’Cwé. ZOLHDOY S & ’%AL\?EIZ{EJ (LUF, HRV
HH SN TWw A (5 2000 ; fF & % 2000 ; EFERRT D) LY, R-RIEEA»SHEHT A, HRV
Kawaguchi er al. 2001 ; Nagai e al. 2003) . MHAZEE) DAY NIV P B fE38 (0.04~0.15 Hz)

25,

27



AR B Lk

BIZC ARG T 2 B L CB Y, SCRANRG T O A D
L LTI, LF/HF 2 WA 2 0% v (FHR
2003). NS OfEIIEMNAHE Lz E={LT 5 LT
bEMLITEEEZ 5N, WIRF OS5 Tl Pk
DEEAGZEICHWLNTE 7 (BFEE 1999
Miyatsuji et al. 2002) .

Z 2T, RWFge T, EEIEREICREEL D B ik~
LEEOEKDO LR TSI T 5L LT,
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£ 1. WeERE (BFE) oSk

(cm)
Mol g i WL
A 153.5 83.0 37.0
B 155.0 88.3 36.3
C 161.5 84.5 39.5
D 165.5 86.0 42.0
E 160.0 81.5 36.0

24.5

48.0
(BZ: cm)
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HRV AX7 P VST OMER 2 B E L TIT o 72720,
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F-H JIS KB 4 X 9 AR (RIS L 72 A B 2 S i3
(fEjE 2003) 2512, K1OXHICEELE. &b,
Wik 25y ~Faaid, WP 96 cm, HEHY 62.7cmT
b, MEHIEA EBATO 2 MEE v (E2), W
Mg 2 AT WIR, Az g ke L
T ESIT 7.

3)  FEBRF:

WEREIL 7TV v — % ER L VIREC T OA
#1200 H1EF (Polar Heart Rate Monitor S 810™, Polar
) FEEEEL, 2O EICH 100% 0 X 1) Y 24
T Yy YEEML, 23C65% RH OFEHNIZB W THJE
THHIRIET 10 - RIFRE L 72, FRERIR T2 5, R-
R MR T O OME % BliG L, WG 10 54
L7 WE R TR O F F AT R O A& KB % B4
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M KIYT L& 5%, #i95% i 100%
ik T Ly AN 2R E A R ZSH L 7T Tk
BE 72C (vx—)) A/ cm 13.0 11.8
2 (a—2A) A/ cm 16.4 13.2

iy g/m* 136.8 138.3
I 72TN 0.5 212.1
SN 0.5 6.7

JE & mm 0.59 0.31
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DD BB 5720 (RS 2000 ; Baillard
et al. 2002), A Z xR 7.
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5 NOWEEZ P LRk 7z, $72, AKBEIZOWT
X, BRETEEDS 15T 8125 NPl E Ko,
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MY RREEDS 2V, HEEFOE TN LETDH
L7200, FLELTHEM MBI ZIToTn5E. 72721,
BEJCOWTIE, HEIHE A A &5 TElin L — A THH
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BN RR R TH D,
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12725 07 BREITHIXL D L0 % el
4% (5 EIF20emELT) .
AR—ALZRLTHZLIZE-T A
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E512, B ORI T8, WB0E OF K

D LY SOV TR LIS ERRE 1T,

WEEREHY H LG THEK L T 5 AR Ok & 2t |2
5 BB RECEEAM L 7.

4)  FRET R

R-R BFRO LT — 713, fEEE & FAEICHET L,
E ROV THE K L B KR DEAL % REREI 12 I
L Wilcoxon D55 AN ME 47> 72

251, BIEZMA RSB RENEICG 2 5 5
R DI, HEXKE O E THERZE MO LE/HF,
LF/TP, HF/TP #It# L, Kruscal-Wallis H /¢ %
f1o72.
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(1) ZHRFIC BT 288 O HRV AR b IVENT
K3 EIAFBOWERHE TH LT H LMt~ e B
IZDoW T, ZEEEo HRV %3k HRV A X2 bV fi§
MEFORB LD THS. HRV AT b IVIEN
OFSEL, EE, MAICE o TRLZLZEPHESN
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nr.
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HOTHEIL 3.8, #iATEAERAT L 2.6 C, ARG
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3. EHIRIC BT A HRV A7 NIV O I
fE#E (n=5) it~ v B

el ik ik

i (%) 21~23 18

LF/HF 2.86 (2.55) 6.77 (3.89)

LF/TP*! 0.60 (0.24) 0.84 (0.06)

HF/TP*’ 0.40 (0.24)** 0.16 (0.06)

LN — 29 A LEEDOEIE. * 2487 —12h$ 5
HF fEOEIA. *° () MNIESD 2/R7.

C DR A HRV A7 PVIENT RS (M3) &
WO LAbEs L, Mg - Mg & 5K
# 14 @ LF/HF & LE/TP i3 E & L (p<0.01),
HF/TP I T3 % 2 & A@igg s (p<0.01).
LF/HF % AR O 481%, HEF/TP % Gl &t o
fer 4L (Oida er al. 1997 ;5 K65 2000 5 %
2003), EKFFIER) O FLEE A il < 1 BRI AT
Y &% LE/HF 288 <, KA 28 2 IR RE T il
HE/TP F@w ez bns (IS 1999). L7zhs-
T, HER%B15I2BWTLE/HF @ 5%, HE/TP
DI T AEE T H - il ERE 3 I VKR TH
0, AR (BRI D I A R L R
HREL, BRMEORKEL O —FH Ao, DL
DFER LY, HRV A7 MVIRNTIE, HHEDEL
B A O AR - R BT Bl LEHIET 5 E
THWMTHADZ DR ENT.

(3) MM~ v I & B AEKEO AT O

1) #HEKOLLT SOV TOERMAE

WiERE L, HEENTEALTCVL2EMT ¥ v
DAL SEHE, FERBEIOVTOHERT S %
EREMAR IS X o TR L 72, Z0%EE, REE A T,
BEAEMLTVWAEMT vy ERLELBWEIZL
Mol ens, FiiE [Eb5ThRwv] (3.0) T
& o128, & R TEHHiAME 2 o 72720, AldFE
BRCIIABICWIRE LTHELL. ROBFRTVEF
MENzo, Wh oMl CYF 52T 7 e
B (4.0) T, ¥hiz7 7 AF—%f1F 723 E%E C
(3.7) HENUZRNT,

2) HKEWELMME~ e BE D HRV (252 %

B 4 1F 3FEHE O frTIid a2 < v & FEE S 7z iBRAE
Ak, BT WEFMMSN-3EE B 2 IlbikL, &
5123 Ef % C O HRV A2 MV ORG$E% R L7
bDTHA.

3, Bk

WA DGR CREE A © HRV AR 7”7

O i akiRg

HF /TP

10.0
kk

8.0
= 6.0
N ]
— £

£| """""""""""""

0.0 1 1 1

HRH ERE1 B AR
ok it R R

3. fHEOERIVECBIT S HRV A2 MV
IR L ICERE EARKE 1D, 24, 3o0ExkEL,
Wilcoxon @ 551 & NAAL IR E 2 1T > 72, *p<0.05 **p<
0.01.

NVIENTORERIE (K 4), SRR OGS % KO3
% LF/HF Mo L ) b BWEIICH Y, HHi
BERELITICBOWTHWMEZ R L. AXBE1ISICE
T % 3FEORERSF O LE/HF X, Kruscal-Wallis
HBRTBICL WVEBERESROLONLZ L0 (1=
15.61, df=2, p<0.01), #E#&E A TEXKEFICHED

R R, MO E) & ANESE T H AR

DRENVWZ ENDbroT.

RIZ, BIZCREARE DTGB OIRIZE & % 5 HF/TP 122
WTIE, ARGEORBE A OMEIX, RS B - RER
7 CICIRERITENEHITICH Y, HKE L5 TEH
WARWEZ R L7z, BRI 15185 3REGEm O
HF/TP ICEABELE ROLNZ 6 (=
15.31, df=2, p<0.01), FRERAE A ZRIZIEAREDE
I SN TB Y, BN EA ML AL KEVIRE
ZHBEERENT., ZIITH LERT VLIS
SERAE B, BB A ICHREKEO LE/HF %
&< HE/TP SEh o722 s, BHREEICL L
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BIF 5 HRV A7 b IVIERT
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72, *p<0.05, **p<0.01. FHIZ W EFHES NHBRE A LESLT W EFHE S N oHERE B 2L, S5 ICHEmoR

% % kB C OfERZIR LT

KRy - A DR E SRz, 2iud, #®
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—%, REpFE C L, LE/HE SEKHH 5 @iz
AL, BRZEEERZ LGP T TR T IALN
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oM E L TIIERE O CEEE, 728 2 XL
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2002), N5 OWEOFERTIE, BEHIZEHE LIS
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BB DT 4, LSS L FFE Y.
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