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Research of relationship between fatigue and weekly and/or circadian rhythm of
Autonomic nervous system.

Yoshio Okada and Kiyoshi Miura

Using a wearable electrocardiograph with three accelerometers which we developed,
Electrocardiograms (ECGs) of subjects were measured for analysis of a short term and long term
change of autonomous nerve activity in daily life. An electrocardiogram and acceleration data of each
subjects were measured, and time series data of an autonomous nerve activity (ANS) index were ana-

lyzed with heart rate variability (HRV) power spectrum analysis continuously. Using these indexes, the

relationship of long term ANS changes and fatigue were researched.

1. FLSHIC

Ebidd 44 % 2 (homeostasis) DHEFFD
toh. HEMRIEENIC L > THRO T v N5 v 2%
avira— WV LERIREZRES LT 2D 5,
E N OHBMRIEHICBY - T4 T ) Xa (K
UML) vVt 5747 v ) X a (9905
) Fo) XanHonsg, I, BRATIES
% 7324 DI « OAEL » PREBIATR. PRARKE IR
TEY B & s ih BN B O JIE RS R 2 H O 7 BEAEDT
Fick > THERINTVWE Y, F2, ThHDH
RSB (L R8s K OTREN I X B EES) P
oo B RSO ICE A MLy F =Tk o
Ty BERENZ b L 222 AT 5 LR
HonTwa Y, A REEEEICBIFZZ0H
AR 2 g v HiIck > THIEL E bk«
AHRZERE « BT 5 T & ZRRE L g R, g
B2 O 7o BRI B) O AT ICOE L Fo g E - /N
DHNERE £ » S ) S HEFILET R L2,
O/INRLER WS T & T, WERE ORIES B
L ABRELIA D RITESA 2 FIRR S 2 B < 75
D, 24K S L 3K HIcEH 2 I A Z@E Lo
EEEAREE) O LEJET 5 T EDFREE 12 5 7o,
o HERE TR OFER D O 24RO — 71 7 4
T V) R LERER L T,

Az, Zo/NLLERE RV TEES O HEA
T T 5 B AR TR AR O RIHRIZS T Z it L

BB & BERD, WITRMI S IER R S H
13125 O TREEL | 595 & OBIEIZ S LT HE £
1ot THET 2,

2. RBAHE
2. 1 HRBREER

ARG O 2 L2 T 2 7o LERIB &
O N EEIE O B FEBR A AT - 700 HRBRAE (3 fERR
BEEHE 6 % (41.2+110.8%) T, BBHARIF T X
77— 7 FLOBIEES BT Th 5, HREIILT
JEEECTHY, WERRIT VI =, BT =V
EHEILBOWE S8R L, #HY) R 22850 ER
MOZALABIET 5 7o, JIE 24K A HAR L L
WERE 1T K > TR & DICHR 2R L TREI0HH
DR IS W THEEENE L1z,

DEXB L CTEFIRBEORE I3, A HBIFEL
foNRLESAEA LA (K1)Y, LDEXNB LU
MIREE 7 — % DA/DY » 7 ~ 713 1 kHz » 10bit
&Lt AfkEMICIE a0 -5 (TE-170RT,
77 5ET) AL OERMEH I B R
LU CHIlE L 7o e L CHEEBERIEZ1T - 7o pk5RE
IZDWTIE, ATBRRHITAEE R S L, 2405
CAEY —H—KFKENy T —EZWT 5 ETH
Bk L 7o C OBREIRpIC, #BRE o6 LT gl
THEHEICOWTDT v 7 — b AT - 12,

COLBROF =56, LEXOWLETH S



DAEENZ VT, HEMREEI O 2 L& T L 720
[EFFic, TEEESE2HVT, rEossL D
TEEPRALIC D W TEIE A2 1T - 12,

1 WEREERICERL/NEOERS L UVEKER

2. 2 OEEEEAV-BREREEIEEORT
INERULVEERT TR L 7 245 DB 7 — 7 9 5
DIEOHB O HuS TH 2RI D ¥ — 7 BRI %
TV (RRD MRS T — 7 2E% L 72,
RIZZ DRRIDOW & FI2H W THERY]F — 7 D0
RN 24T 5 1D, BHE T2 SE L 1EA 5.
ZTNZT DX D W TR A1 T\ A
RIS AR R 2 B L 72,

OAZEE) O R BT IR FFTIC & % s 7 —
A Y NIV A21T - 7o RRIT — 2 3FFTD 729
WCAHz TR 7 54 YHidZEHwCTY 7y v o
L7 FFTOREEBIE I Hanning B 2 EH L |

— SR F1280 R (B12/4) & L7, 7z, 60ME

BN FFT 21T - 72,

HEMEREE RV 29 5 & O B L
Filior B & OHF RSy O JE e Rcmis i . B HRE
B c— IV SN A LF ©0.04~0.15Hz,
HF 1 0.156~0.45Hz & L. RRIEMRE S K RIS A
RITETEREIZ, = W ENLF/HF, HF/ (LF+HF)
DT — 2R N IVORRS AR O Y,

2. 3 MWHER

PN e B ER OISR O—p 2~ d, X2
I MEE BRI, RRIB & 060 & O [ &
RIEENTERE LR B & O RIZSEAIEIEE) D fig
g (4R Z27RT, B EALDHEEHREFITOV
Tld. 1B MBI > W T IREAZE « HREZED
53 b0, RRIB & U HEMEIEEIEEICR L

TR
(5]
T2 LEBRICHER ) X AR T E oo BREIOIG
FIRFIC (B - 75F) « AROFEIE & 73 2 SBARE
FHTLE L, HIHOFHER 3L « (KE - rots
1 & 75 2 BRI TE B 05 7Tt Uy ARG B s
MFIENTVB Z EDNERETE 7,

N
e N

e
e

; -------
g_!’m WMWWJM M‘
R

. = ] T S e Tam

LI
X2 24EEOHBREERT—5
EXYDARROKS., XEMEEEIER.
BIRBMEERIER. IEE (REBRE QEENIRI

BEAsEE

X3 1:EEOHBREXERT -5 (XRMEIHER

Mon Tue Wed Thu Fri

M4 HERICHETIZRBGREHEFEOEANEL
9:00~17:00DFH{EIC & 5 HREZE.
I5—/N—[3SDZERT



TR T ERAR T BgEERE HE 55 (2012)

M3z 1 %o 1M (HEA~&REH) DK
MRS BEEE O R 2R, 1 EMEZ@EL T,
ETOHIRDVTHHY X2%2MET 5 ENTE
too TDOH B fLFER (9:00 ~17:00) DA
PG EEERIC > W TP Z I L 72 & 2 A 7]
D oERITH T TEED ERAR AL (K4),
CNEWEREO T v — MERIC K 2 TE O EE
S &S —E L TV B, TOTEDL, DMAE
g7 W 7o BEEES E) O AT S SR s S ST EE DA
SR E A RIES 2 S LW AETH B L b B,

3. BE

b b RAPICEINN « R 7SR 2 78 ) X 8% FF -
T, £ OWFFEED 5 Z DEEDI ST -
TWw3, AAMRIEENIC B RONE N0 ) XA
3. BRZ SN « AR OB K - THLa 5,
HAAERICBOT, b MRS ESTOHEN - L
1« WIS R b Loy ¥ — O EAZITTED, O
NSRRI « 5> « BEFMEERHFIIES D I D I
KB ERIESBEOONTVE Y, HEEEICE
FaINoDRELFMT sIcdICIEIEMS
FEUPREZES DTV AN, OAAEETE VA
ML o =4 ) v 7, JFRE - FEgETE
IRFfETd eI XE 3 FTRE © B RS B O R R Y1122 L &
T=F —T& 5D, BRMKALR) X s lic
DWT bENT S ATRE Ty BINLAEERG B D R 78 R
b L RIBEOHELE[ERRIC, I & 5 RIS
WA FRTE 2 a5,

Stk BEMEEEZ W e b DIBIER ST
LEDFHIICZ S W T, BERE AT S LT %
1T96

(]

SEW

1) 75K © 243Fa] 0 HEEIREAEE) ) X 4, AEIK
T, 46 No. 2, 154-159 (2008).

2) BME—RR : RRRIITE) « hilde=5 1) v 7,
HEREE T, 46 No. 2, 160-168 (2008).

3) AYHRBSEL : BB o SRRSO A FHR I X
5 BB O - CaZBHONE, HA
TR ER RS, 54 No.3, 516-525 (1999).

4) BAHEMREY W 0 BARE e E 564
hie, 124-133, XOBE (2007).

5) OKADA Y et al. : Development of a
Wearable ECG Recorder for Measuring Daily
Stress, The
Information Science and Applications ICISA
2010, 700-704 (2010).

6 ) Task Force of the European Society of

International Conference on

Cardiology the North American Society of

Pacing Electrophysiology Heart Rate
Variability, Standards of Measurement,
Physiological Interpretation, and Clinical

Use, Circ., vol.93 No.5, 1043-1065 (1996).

T7) A. Nakata et al. : Job stress, social sup-
port, and prevalence of insomnia in a popula-
tion of Japanese daytime workers, Soc. Sci.
Med., vol.59 Issue8, 1719-1730 (2004).

8) T.G Pickering et al. : Environmental influ-
ences on blood pressure and the role of job
strain, J Hypertens, 14 (Suppld), S179-S185
(1996).





