B74% %17, 2015 (115~120) 115

R

OZEE ) b A-HIELHEER (&) O
PR E ARG B O R i

GRS A T

GRYEER)

[Bf] &My 7 %% T KESE L OEECHESRE (&) (DY, HEEW) Ok BERT iR
o R

(kg & Hk] ERER () 18% (121+46m%) ORI OINZEEIEEEEE (ActiHR4 ) % 3 H 20 A & HE
SErE AL, UALEIEEIE Lz MEMED S AR - HEERZ, FRERERHSEOMRIEELZ ST L, HERE
M @ low frequency (LF), high frequency (HF), LF/HF %3k, &M O BAARGEEY & 7 7 il X % 5%
A

(6] M58 3 H IO MEIRIEHE D TF391%, ARRKEZI22 0 27, BEERZI 7 @ 15, REHREFRIS284:, w iR R EERFRT 125
THolzo AHMBEEITRE T, TIICORE - JENTT] %221 T2 BTl LF/HF 2581 & 7% > Tz,

[#5m] BB oG MO BEMRIGENEL, PRARERORERL RN AIHEDORE L & b1, Wy HEEOH
EMRERICL 2 EEZZITTnh EEZ LN,

Key words : EfELBEE, [LiEEE), BEWHEEH ERNTT

DEGHEFRE SN TVDEY, LaL, Ry v
EEA - BB 7% FERRIK I O FF-ll 2 17 - 707813 2 7%
BRRIGHE I ICBWT, HECHEER (&) (U, Vo
HER) 230 E»HERICETAHEET TS BEAR (XA FR 2 PR ARIE B T H, WE, BEIRA
kxS, ERERTIR, BHY) XADERRHE IR EAEEHFE O T & B R GB OB N2 A &
REY, MREE SRR L EREELZREZTIL nad, LaL, HEBEZXY, #tH) XA2ED
N HY, KRS OBRIRIIZHE L CEBIECH W AR D) X L5 0keT 52 & T, HEREEY
PEE Ve TIX, FEEIRAE S 7 HEIR % A 5 AL, FIVE W, HILERE, KEMERFOH
TERVEE, RE~NOLGHETE - HEH TORMED RO RENE LS EBES R TV LYY,
KEWZ EDPHESINTWEY, —7F, MEREENCAMEIZL ST, FEEE CTId i
HEEIEOBERRKIZOWTIX, FHRISHT 2 EMK FERDORE DO A U B MR ESE, JEBETHERREORE
R EHWRENETH 55, RS EE DM, % HEMREERORESLIZLIEASLN LMY, F
Ao T2 & BEEIC BT 2 HER ) X LA O#EFEL RGBT, BEIRFEI SVELZE ) OERIE

I. 383U ®IC

The Characteristics of Autonomic Nervous System Activity Examined from the Analysis of (2635)
Heart Rate Variability during the Night in Persons with Severe Motor and Intellectual Disabilities ZfF 14. 5. 7
Gakuyo MaTsul, Satoshi TAKADA B 14.11. 7

1) KREREFSRAEIR MY B RE AR (B )

2) MR RFRF RS R (R / /NE )

BRI RS © A KIREIBR R RMIR I B E R T570-8555 KBTIk H T 6-21-57
Tel : 06-6902-0791 Fax : 06-6902-8894

Presented by Medical*Online



116

O, NEERWRAREE, HEROITHEI X 5 55l
YWolghnse, B AEMTEZR & O B IKN %4 BHE % 72
H5HIENLV, FRMERORE L LEDHIC, LD
EPHEIZ & 2 KR OZELD, BEMEEEORE
IR S52EEZOND, T/, ABHEZLOE

R TlE, RS D &R - KENNOIEF|R
REFREXZTLZI DD B, EREIEOEMOBHEM

RETEED L, 25 1 2 AR AR O B R G BHE O
Z L CHEIR P22 A BN 7 7 ORlg e &, HEn
GERICE > TEER LI LIS NS,

— R BRI E E KT IRIE L L C,
quency (LF), high frequency (HF), LF/HF #&
CHIBNTW D, KIBEILOHIEE) O JE i EUw AT 12
L oTHESN, HF (015~040 Hz) & HEMEOME
PAEAERICEE L CTWb EEZOLNTEBY, B
BAREEOfREL L GBS T3, LF (004
~0.15 Hz) (3 EIZEMAEEE) & SR AMHB) O M /)
RTIRE L SR, LF & HF ®lt ¢& % LF/HF
ERBEMREB A R THEE R LN TWBEDY,

4l E VR O o BEIRIR & B8 EEE o
B a5 2129 5729, JEE CamNtech #1276 38
L7/ o R B RL e E (ActiHR4 ) ZH W T
LF, HF, LF/HF I2&£ 20 L W KB M - 3
rRAT. T2, JEVHSLALIPREER, B0
Ehiss, EEKFEODSCEENT TOREIZLD
%%’wa%ﬁ& FE R OREIR IR D7 7 A5

B R R L7,

low fre-

/J\

R B 5E

I MNR-H&E

BRBEELE TR MAPTFT 5 6 ~20i 0 EEEE
(#F)18% (BF9%4, XF9%) s L L (F1),
&, KREGHE1IZBL, B TOREMRERECIERDY
BATRETH o7z, T72, EEIMECHEEERE
ATBY, HEMIZEKENSOFEANREEN T T
*HETZIT TV,

T IR AY72% (13%) L/ b4 <, #Hk
WRAREEE O JF R %>, Dandy-Walker JEfERE, %
FERENBALIE & Vo I BIER L Tz, /2,
61% (11%) ICTADLADEELNH Y, 72%(13%) 7
PLCTADAIET 7 IIMEIREAH 2 MR L Tz Mk
FIZEIINVEY = VR, XUV TEE VAR,
VTUEF ) ATHY, el ESHEEOFRE
HETIY ba—LENRTW,

WOEERNT 7 22T T2 R4 ZC, CIREE
Wil 5%, [ENWG 4%, NLIFRGEH2 %, B
HIEALLTHoTz 209 L, HHBEIEHIZER
B 7 %52 T zoid, DRERS]2 4, [ENK
514 %, NIMNRGEH24, BA)FEAIHTH-

N

7oo F72, HIEHIZ 6 ADHERED, 8 BAMAALACH
EZT T (R|1),
FARFIITHREOERGHR T AL 12, NE
O LIAFEFREE ActiHR 4 (CamNtech f1 %, L [H)
FAFRE OWEHIC 3 H I, 2017 5 BE 8 B ¥ T
L, KMo aEHZiek L7z, 72, HEIRAGEZ(E

&1 A REI8GIOIAGH
JEBI No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Fi (%) 6 6 7 8 8 9 10 10 10 11 13 13 17 17 17 18 18 20
PRl X x BB K RE B K RHE BB KS
EEEEE RN A NEEEEE N
W4, o BB OIT M O Mo O M % M B T
S S S S O S S o S N S O N RS
Jh MO R OSA MO O TR W OB W R O s 1
amiomiE 5§ 5 YT RETYS
MCADAREE & & » » & & b H H b »H b b
BIREAKIOWR » v H v h b p h h h b D
ESLUT] O O
SEHWG | O O O O
N T 2 O O
H59EA O O O
it SrBY O o O * o O
(A O o O O O o O O
O : HEBEIHIZ T 7 & £l

Presented by Medical*Online



ET4E %177, 2015

B L, EH R ORIE - RIREEE S EERN T 7O
FER 2 R ICEALTH S o7,

fEATIE ActiHR 4 Pl DHEH v 7 b 2 Hv», HEEIZ
FLER S NS - RIRESHE £ To.OAEE 2 b Xf R E
O ANIREFZ), HEERA, BEARFEERY, TR EEERER, ME
IRxh= 4 JH L7z

OB, HEMBOEEEON EEX L 0, fiES
HSReA L 7-HERR 058 & B S - HEIRIERAE & O /I
L\AEBEDS 2 WMREE R T - 720 SO RE L, 4
BAMRELE L RETHEL B, EEOBSEIRES
Tholz/z, HEEICEEBS Nz AR - EEEEZ], B
IR &R S N BEIRIEEE (X33 T,
wIZ, Bl s AR - BEEZ»S, ZOR .0
HEBD AT MVIRNT 217\, EIRKE O LF, HF,
LF/HF # 8 H L7 LTADAZE - EIREAH O
Wik, THOEENT 7, BElEAB), KRB OF
B2 XD BEMEHEERES L OCEREFEOER %
Mann-Whitney U MEIZ TRz, T72, LERE
BT 7 OFEEOH & B A MG BEITEE & O EE %
Spearman NEGZAHBAFR D B3R D720 xf G & RilEH
IR £ R - et E R L HECHA L, Kl
TOMELE) A TREXIT- 720 RIFFEITHT KR
FRF BT MR B R B R OR & T I L
72 GRKRRY A Mv: L HEEROBEIRKICBIT 5
H ARG BRI & 22 RIEOF BT A %8 TR
224EF No42) o

m. # R

1. MREOHEDEREER

WoE 3 HMIZB T 2 BIRTFEEO P, ARKZ
22:27, HEERR 7 115, AMRE 2047, HEIRE 52877
ORI 125, BEIRZDZRI75% THhH -7z (R2),
Tz, BEIRIBEICHELEG L, WERERS TAD
Abwvo M ERAORTEOREOEMIZ L 5=
LRBDO Lo Tz —H, ANIREEE, W EE R R
FEIRZIZRIZOWTIE, REFPKEBEAESALR
72 MUCTADPAFETZIZEREAX ZNRL Tz
BEHRL T WwWRa T 4L, WIRL Tz
WCIIHEICHREREEMSE L, BRSDENE L
o Twiz (R3),

2. WREOT T DER & EREIE & O/E
WEIZRENWS &2 TwzlR CFE2mE) T

117

R EEBEMSRE R BENAR SN, FO
D BEHA 7 7 O FE i A HE & BEIRTEIE ISR %
BEEIGPo7. —77, BHEtAIIZ 2T TwizR
TRAEBIZFEREFMAE C, BIRMEIMEL 2o
Twi (R4).

3. BWREOr 7 OER & ERROBEMHREE & ORE
HERR H > B REBRIE O FI91%, LF:2,145ms”,
HF : 1802ms?>, LF/HF : 16THh -7 (F2), AL
WA BB R LG | B & OREARS [ &2 Tnwiz
BTk, SREFHIEILES Lehro 2R E RT,
LF/HF 28 EIZE < o Twiz, —F, HEltAr =
HAZHEDH I &L 2 EZITRD o7z (FRD),

4. BUTWEEBRNT 7O EERREOB 2RI
& DRE
H - S ZERE 7 7 OB %\ I3 & LF/
HF 78EfE & 7 0, BRI & SCRARREBE R & 70 % AH B
a7z (R6).

®2 NREFOEARMHE BIRIEES & OHEREE O
H AR B HE AR

BB (9%) B(9%) &2k (18%)
N3] 22:474+1:02 22:08%1:08 22:2741:06
R 7:23+0:56 7:08+1:11 7:15+1:02
AR (min) 22+16 18412 20+14
IR B 1 (min) 516+75 540+ 44 528+61
Z{;ﬁ;ﬂgum 16429 9+17 12423
IR I 4 (%) 965+7.1 98430 975454
LF (ms?) 2800+1722  1491+1854 2145+1862
HF (ms?) 2024+1839  1581+1519 1802+1652
LF/HF 20415 12408 1612

Values are means = SD
LF ‘low frequency HF :high frequency

T3 MITAPALRE  [EIEAB ONIROA I L TR

R

PLTADASE - HERE AH] O MR

Hy (13%) L (54)
AR 22:13+1:11 23:05+0:31
RIS 7:15+1:06 7:1640:58
AR (min) 20410 21422
BEAREF (min) 541+61 491 +48
R RERER] (min) 8+ 14 * 24438
BERZDH (%) 986+25 —* — 944-+94

Values are meanéﬁi SD, "p<0.05

Presented by Medical*Online



118 NN PR BE 9E
R4 HHIZZTTCWi2r 7 OF ML EIRTSE
) T B 38 R
AR | s | e BRI SRS | (o)
(min) (min) (min)
P L (16%4) | 22:3041:08 | 7:22+41:01 | 22+13 532456 8+13 986+22
e HO (2%) | 22:08+1:00 | 6:2240:55 8+11 4944115 48+63 886154
L (14%) [ 22:36+1:10| 7:22+1:06 22414 52656 544 99.1+0.7
AP ’ R Jr
HU (44) |21:58+0:43 | 6:5340:48 | 1410 53584 39443 9174102
L (16%) | 22:30+1:08 | 7:22+41:01 | 22413 532456 8+13 986+22
AT s |
HO (2%) |22:08+41:00| 6:2240:55 |  8+11 494+115 48463 886+ 154
. HL (15%) |22:31+41:11 | 7:22+41:03 | 22+14 531458 Bed 991406
)
noot HY (34) |22:1140:43 | 6:4340:54 | 12411 513487 50+45 8924110
S ZL (12%) |22:25+1:07 | 7:1940:52 | 23+14 534463 1+3 ]* 992406 ]*
( ™~
! HY (6%4) |22:3341:09| 7:08+1:25 | 15411 51560 20+36 939+86
- L (10%) |22:19+1:07 | 7:16+0:55 | 21+11 537+ 67 4+3 992+06
V'S
- H) (8%) |22:3941:08| 7:1541:14 | 20417 516454 22433 953477

Values are means = SD, "p<0.1, *p<0.05

RS MO 7 &R B HA R BRI

LF (ms? HF (ms?) LF/HF
L (16%) | 206941938 | 1,948+1697 12+0.
| L (16%4) 0.7 ]**
HY (24) | 2760+1322 638379 44407
. , el (14%) | 21662025 | 2082+1749 11406
AP | ]*
HY (44) | 2072+£1,363 822+751 32+16
L (16%) | 2069+1938 | 1,948+1697 12407
AT gesee | ) .
] HYH (2%4) | 276011322 6384379 44407
o L (15%) | 2180+£1952 | 206641686 11405
BAIEA
HY (3%) | 1.974+1652 4814382 38+1.1
. 7L (12%4) | 2051+1903 | 1,684+1.297 13+10
il /) *
HY (64) | 2335+1937 | 2038+2340 22415
s 7L (10%) | 223542030 | 1815+1,393 1.3+10
NS
HY (8%) | 2033+1,759 | 178642033 19+14

Values are means + SD, *p<0.05, *¥p<0.01

F6 EHRENT T OMEE O & IR E RS &

) Bt
Spearman NE{Z#HRES LF(ms*) | HF(ms?) | LF/HF
BRI T 7z MRS .09 —35 | 62
[EIRAY 7 OFEFE
D AR 73 16 006

Values are means = SD, *xp<0.01

V. # e

LSRR E 7% o - ERE RO AREEZ 321 ~230, &
FEEEZ)1Z 6 ~ SBETH - 720 2012FEMT & b BRESE
KBS, 18U TOT L% DR#ER346AN %
WHRIZLUIZEH2FED A » 7 — % v MRAKIZ L UL,
INFEAE DKy 8 B H21 ~23FEIERIE L, R 7 EIA6 ~7
FRICEIRL Tt HEsnTnwsb, £z, HEET
&, #7ED22~ 0 BFRTICEEL, K6 EAH6 ~ 7HE

WCERIRLTWwWAE 2N TEHY, SEORED AIR-
HEEEZNE, FEROREROMAFR L RS 2EN
0wk EZ oMb, 7, HEIRFFH S 8 ~108:
MThbh, HERFECEL IR RETIEERE
BRI R o 728

B RET BRI FRD L @R 28 -
TBY, &, @5 - BREREZ 0305~ 1 EEEEH R
BhrokREERIN Tz, BRAIZRERRK) X4 L4
¥ - BEGGERE T O 0 RiEEN X o TR & [ U RER
BEIER SN EEZONRD, —J, ARER, &
EEEERE R IERERIC DWW T, REIRE LEA
FEISH NIz PUTAD AT F 72 IS HEIRE A F] 2 PR
LTW/BERRL T2 WwB A Ed 25 &, HRL
TWERTRAERICTREERMAE C, BRI
o TV B WIRETH B3V E Y — VIR,

Presented by Medical*Online



FT4E 19, 2015

Ny ST TEE Y REOREITHEREA - EFRFOR)R
bhbizo, TEEEEMOERH AN EEZD
N5, F7z, HEENBICEACHRIE, DRAIZRE &
HEZ T LEDNDH Y, MPOERIZEL > THRED
HEEAEHSE SN RENA D 5 6

HEMRIEEIZ oW T, Villa 512X 5 8 ~105%
ORI 74N RIZLEREOREIZB VT,
LF/HF : 01~07& #E ST 32, — A2 HER
A RIS ARG B S T L, SRR TG B (R 3
hrEZONTWAEY, ERERBIZBVWTYE, ®#EER
B, FRLERIER S HF @i e 20, mEEIR
AR DS ERL L 2 B 2 L HRE S hTwaY, L
ML, SREOKBEISIE, BENYT 7 E2EHEZIT T
725 %% Tk HF 285 <, LF/HF 2 @A A 5
M, BEIR T O A AR B R RS e S o & E 2
bbb,

AW | % % Cw-EmREIR T, BENICEEO
IFICREED AL E L EZ NS, FHLIZL L ERE
xR & L7o24RR ROV 7 — DEKIC & B LR B E
Frcid, By mEEs S OERIRTIX, HF OKT
LR ARG BB OREL AL N LGS Tn
%%, HF (ZMREREAEIROZICOEE 2T 5
728, BRE I 7 FRARPEIEI R E S IR A ) AN E %
IEIRREZ D b O DOFEEIINZ T, H&RFE - K& N
FHUZAE D HEATER B O > 243 ), HE fE°
WA A L THMMIZLF/HF LA Lz EZ S
N5,

7, BEOEENT THLELRIBIZE, BERTD
AR EAL 2 IRAE R /R LT ize N LR EROF %
EORBEN T 7 OFEEOBN L N IIE, EEBEOESE
- BEEITE BRNZAHERSZVEEZON
%o R OMEIRIRDL S B A HEESNE, MoORENZ
MRMEEDOHEEL T L L EZ NN, BREOE
BT T 22T TWAZ i, BERINIREDOREE
ExRARLTEY, HEMEHEPHEL LR T WIRET
HbHEHESND,

—F, HHOLICLHERE () OZRIEHIZES
LERRMETTIZ, BROSZE IS ERB L URHOR
BHICEP L TBY, HMoBEEMREBIOER L O
B IRE L T\ bY, EEROKE PRI BT
LHEBRIDBEFNZONWT, EENTF T 2LELTLHE
R VR D RERR H O3S ARG B DA 5 70 TUEMEA R E L
TWAIREMEDSIZEZ b,

119

Al O WFFE 1L 0 G I R i BB ASIRER T b 5 72
W, G, LS OEREENRICEREN T T D3
ARIR I <0 HEEAR FRf D H ARG BN 5- 2 5 BB 2 MET L
TWTETH S

E i
AW FE S H A S A0 i 2L 2 Bk 2 F 28 46l B G o 2 0 B A
& — b 4E21890289D BB & X 72 b DTH %o
FIZEAHBUZ B 2 BRFIHIEH D) 8 Ao

X 73

1) Kohrman MH, Carney PR. Sleep-related disorders
in neurologic disease during childhood. Pediatr
Neurol 2000 ; 23 : 107-113.

2) Zucconi M, Bruni O. Sleep disorders in children
with neurologic diseases. Semin Pediatr Neurol
2001 ; 8 : 258-275.

3) Spira AP, Friedman L, Beaudreau SA, et al.
Sleep and physical functioning in family caregivers
of older adults with memory impairment. Int Psy-
chogeriatr 2010 ; 22 : 306-311.

4) Tsukasaki K, Kido T, Makimoto K, et al. The
impact of sleep interruptions on vital measurements
and chronic fatigue of female caregivers providing
home care in Japan. Nurs Iealth Sci  2006:8:2-9.

5) HIGHETF, WIHZ, REME M mEAEIZ
% HEAR & ME HNAS) & 57 ENOREEZ TS 5
WSE T OB —TEEN#E T L TV 5 —KED B
BLUOSANHAEZEL T— &£IRKOS FHRES
A5 20055 29 @ 107-115.

6) MEEM HEOEEZ L DAL EOEIR—FEEE/ <
F—rDTEAXY NERBNT -5 2 A%
OF R TERERWE 200814 : 1-9.

7) LHEE, ARET, ABEHEE EELCHEER
NOEARFFER)IC & B HEIR Y X A~ BE
SR B E S MRS 2004 5 9 ¢ 26-31.

8) Huikuri HV, Niemeld MJ, Ojala S, et al. Circadi-
an rhythms of frequency domain measures of heart
rate variability in healthy subjects and patients with
coronary artery disease. Effects of arousal and up-
right posture. Circulation 1994 ;90 : 121-126.

9) il . /NEOREIREEEARRE - KT L ) D, FEIR
#2009 ; 3 501-507.

Presented by Medical*Online



120
10) #fil H. NEORERBEMREL TOGEHE AAE
FH 2008 : 4406 - 62-67.
11) =HBKBC, REAx HEEZ b OHsEg)y

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

B A 7o TEE L B I 3 0 96 B R B B A
1996 ; 33 : 554-561.
TG WRORE FME=E £6 % %
REEZ, M. HELCHEE 5

EH~YZ 2T I, 52
B RS

SR, 2009 ¢ 96-104.
Fouad FM, Tarazi RC, Ferrario CM,

PRAYS

et al. As-
sessment of parasympathetic control of heart rate
by a noninvasive method. Am ] Physiol 1984:246( 6
Pt 2) : H838-842.

Berger RD, Saul JP, Cohen R]J. Transfer function
analysis of autonomic regulation. 1. Canine atrial
rate response. Am J Physiol 1989 : 256 (1 Pt 2) :
H142-152.

Montano N, Ruscone TG, Porta A, et al. Power
spectrum analysis of heart rate variability to assess
the changes in sympathovagal balance during graded
Circulation 1994 : 90 : 1826-1831.
Pagani M, Montano N, Porta A, et al

orthostatic tilt.
Relation-
ship between spectral components of cardiovascu-
lar variabilities and direct measures of muscle sym-
pathetic nerve activity in humans. Circulation 1997
18 : 95 @ 1441-1448.

MR FELOEN - b - Bk e TE). BA
FEOREREGIIETR. HAT &b ERE#2012.
HRL L KTC frgeiihi, 2012 : 304-332.
EHAAET. T &5 OEGRH & @R E (LF
KFF#ETRE 200755 1-6.

il MEROAER L FR—EFEEF S TAT D
DOF QETH 2 R AU BB & ihE AL, 2008 ¢
93-113.

Villa MP, Calcagnini G, Pagani ], et al.

n1

Effects of
sleep stage and age on short-term heart rate vari-
ability during sleep in healthy infants and children.
Chest 2000 ; 117 : 460-466.

m»izs, HERBES, A M b CIREE
T2 e 2 EaE LS REIR (F) OFRFMmIC
B3 2 MaEs. HAREECHRERRE 201136

509-515.

AR OIR R RF %

22) mE T, SWHE R, FEE—AC EEC R
FR BB L LIHRENENT. JRAEEE - AR
MR THE-CHREEIZ B 2 IRE O E
WAL R LT O KIS D078 FEEE &
1999 : 43-51.

23) HHI L, AlFEAf, fEilEEde, Ml EEC S EE
W () (2B 5 RREE O RFRIIBRET. I & FEE
1995 ; 27 © 466-472.

(Summary)

Objective : An investigation was carried out to deter-
mine the characteristics of autonomic nervous system ac-
tivity during the night in persons with severe motor and
intellectual disabilities.

Methods : Subjects were 18 persons (9 male and 9 fe-
male) matched Oshimass classification 1 with mean age of
121 (SD 4.6) years old. ActiHR4 (CamNtech Ltd.) was
used to measure heart rate variability (HRV) from 20 :
00pm to 8 : 00am for three consecutive days. Their sleep
onset time, wake up time and wake time after sleep on-
set were evaluated by HRV. We also analyzed the effects
of care during the night on the indexes of autonomic
low frequency (LF) , high fre-
. LE/HF, during sleep time by HRV.

nervous system activity :
quency (HF)
Results @ Sleep indexes were as follows : mean sleep
onset time 22 : 27 hours, mean wake up time 7 : 15
hours, total sleep time 528 minutes, wake time after sleep
onset 12 minutes. LE/HF were significantly higher in the
subjects who received oral/nasal or tracheal suctions.
Conclusions : We consider that those results may
reflect the several effects of not only central neurologi-
cal disorders and their complications but also stress of
suctioning on autonomic nervous system activity during
the night in persons with severe motor and intellectual

disabilities.

(Key words)
severe motor and intellectual disabilities,
heart rate variability,

autonomic nervous system activity, medical care
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