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LIEZRRRERRIE OB BE L, BH G BLRPEB XS A274 (BI04, 174
20-307%) 23%90.1 Hz DL THZ S 02T 2 HIHY 2 7 L ic &b TR E FHi T 2 &0 (E5
Zfh) LIRS 2 7 L ORI CREZ RO DA DZM (Fiflgt) 2HEBHATI v & LIcE L7z (»
TNOEMED Y 77—y a v BEEENS). FEMAICECTLER, EEIE, Tkt w3285 L,
Zg (547) —WEH (SoMEE 3K L) —FHE (59) OMEZIT- 72, ERESEFollE
HIC BT 2 LIAEB OIRSE S (LF power) & HESZAMASHERE (BRS) 13 #EHlgttic iR ERIC
WML 7., CofERiE, Vo 78—y a v HRE2MAZIAS 27 LT & 28R 7 < — AW AR £
F ALY AICEIb 5 BAEEREZ TS 5 Z LR RBRL T 5,

F—U—F:1US27k—var, WP AT L, LMK, BEMREEEE,

DEBNAF T 4 —F Ny o

NAF T 4= FNy 72 FH L CLnEs) &
RS (DIHEENA A 74— PNy 7)) 13,
A b U ADSET B LEARER (B2, #1150
PARLIE) OBINCHATH 2 LHHLN TS
(Cowan et al., 2001; Del Pozo et al., 2004; Hassett et al.,
2007; Karavidas et al., 2007; Lehrer et al., 2004; McCray et
al., 2003; Nolan et al., 2005; Yucha et al., 2005; Zucker et
al., 2009), DMAZEINA A 7 4 — FoNy 7 ORIROME
L LT, HEMREEEcEb x2S 2 (f
2, HEMROMEL2 AL CiEEZ —EIfRE S &
THEE  EREEKE) 2HML, ZoliErEo
LHHEED H 5 Z EAMER S LT % (Lehrer, 2007;
Vaschillo et al., 2002; Vaschillo et al., 2006) .
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BRI R ARG R B S 0 K58 % %1 (No.
19-3), FEBRICKEL T, 2MHFICEERNE (5D
HB L OHE, T34 —0MWOTnil) &2
L, HHCTHEZE:, 2k, EBHE (1604)
139 RT10:00~12:30 £ Tl (B&RT) cifzeftE
F (hig) 1o k> THEmI NI,
CEES & OHlE] OENIE CMSFEEIC & - THIE
L7z (BA1008, 77 v 7 AWFIERT). BIARME
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MEEE M 2 (CNAP500, CNSystem) 12 CHIE L 7=,
OB, WIEIEZ52 HIWCcE LB h 7 2 85E L
7o PR AR M A LA -V R ELE L EIE
TR EE UCEEIL 7 (R L7 — Ve v
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WRE LTz,
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ff (Treatment) & 3% 27 L %2 HIET 2D H (M
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AR OMFEEZ 22T TS v ¥ LIERFCEMmL 72,
TR 25 L DIH 2 S ORI Z K 1 ITR T,
Ry 2T LD S 13594400 VB2 THR 4 1l
570, 20, 64003 UL THRLITEL
bk oFEINTWwDB (556cpm), DAL HEI A
FT7 4= FNy 7 DR—= AW E— Y126 cpm
(0.1Hz) L3N 2BEHD% 00, 3l CFaMHE)
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#) ROz, £, RRIEBORRIT—2 % 11
BOERRET — 7 1T L, ZDART PV &
> THELN D AEIERA (low frequency: LF) %
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— AR Y 5 L, MR- RO E -2
& L7 B85 87 — S LF BN IcBER SN %,
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— i, HEZEAR S (baroreflex sensitivity:
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RR [Hf@H I H R L€ LR S 2 WId TS 58503
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TR Z N L CTHIRAX S RR ffESFAESI S0 5
HiE) 2EELC, H2RHAOMEDREN,SZDOR
I % RREFEOMAGDE E LTERL 2. X,
A E A N o IGHEHAINE & RR REIFE OME S HIRFIC 3
~THER L CEAT S (BLXUOTHRTZ) =7 v
2EMHLE, b0y =7 v 2o » T RlRRE
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F1 RREEE X SDNN OZAL (5 v 2 NIFEHERZ)

Baseline HIE 1 HIE 2 HIE 3 Recovery ANOVA
RR (ms) 1 ns.
Treatment  790.6(118.4) 804.9(96.4) 811.2(92.7)  800.8(90.7)  805.7(92.5)  JIGEHifT : p<.05
Control 780.4(93.3) 786.5(91.4)  798.8(98.8) 806.9(104.2) 810.2(110.7) ZHAEM : p<.05
SDNN (ms) 4t ¢ p<.001
Treatment  45.9(17.9)  79.1273)  833(30.5)  79.1(28.4) 56.9(24.4)  HISEHIR : p<.001
Control 42.8(15.0) 45.7(20.1) 47.5(19.8) 51.2(21.0) 51.3(21.3) R HAEA © p<001

2 OLHEWY I 7 e—va v RE, HEE R-ARREOZY (4 vy a NZEERZ)

Baseline Recovery ANOVA

VS o2 —3 3y M s,

Treatment 18.7(4.0) 20.3(3.9) 21.4(3.8) HIE : p<.001

Control 18.6(4.0) 19.9(4.7) 21.0(4.8) ZHVER  ns.
T M ons.

Treatment 5.2(2.3) 4.2(2.6 3.0(1.9) HIZE : p<.001

Control 5.2(2.1) 42(2.4 3.6(2.4) ZHAER  ns.
Pe— Ak ZfE  ons.

Treatment 6.2(1.1) 7.3(1.4) HIZERAR : p<.001

Control 6.2(1.2) 7.1(1.2) ZHAER ¢ ons.

BT SR, S50F (F(1/26)=35.942, p<.001, 5%,=.580)
HI7E#ART (F(2.701/70.228)=32.886, p<.001, 5%=.558),
BiUzno o AEMEM (F(2.985/77.599)=32.393,
p<.001, 7%,=.555) ICHEENALNT:,

DHENY 92k — 2 VIUE, WEB XA
EOVEEDFEREE 2R L7, BB 27T 4%
W A B U 7oty (EERGEME) S EE D A0
& (FHEME) b FEBMRY S 70—y a v 2FEIC
BiMEEs2RLTWwS (p<001), £, VT
NHLHEBEEETSE (p<001), BOHENLRD % H
BLTWSI bR (p<001),

AR CTH WY 9 72— a ViFRICKT 2 B
fli OFFE X, A O F B O BBl E RE %
b EATo e, RERINES LT3 5EER T TH
s, Mgpx) TEE) (0Ind4-2058HPH) 1o
WTY I 27—y a VvFROFFEERTo72E A, #
151, S 163, X 186, HE:9.0TH -7z,
R ZAFLDYSI 7= a v FRBIBLARTLR
DOEPRARE LTHEINTVRE I DI dbh
5, ZhiEAOD IcBEIhTw 3 0L Dh 03k
SEMED OB, AT 7 LUT VAT 4 h—FEZE
(A1 0169, & 163, WX 68, HHE:128) %

A7 v (B 168, WX 68 X170, jHE:
13.6) s EOHIRFEIT VW EEZ BN, 7E, &
A9 o RETIEEHBRT (20, BLoukE) 2
H2H, KEBRTHOIREHBEBIC R 2H - 72
7oA Loz,

R

ATV 77— a vEREMA A 27
L 2RI U TR 7 = — AN 2 FE 0 U 72 BR oD a2
B & R ARSI S & BT L 72, FEERRSRICA SN0
7= & 5z, EERZM D SDNN i3 & i bR TH
BICHIL 7225, ZOBERICIXLF K987 — D iEE
BEMPEE L TCwd EEZ NS, ZHNERAY R
7 L DN (§90.1 Hz) Ic&b¥ Tz % 5
Zricky, LDHZEHH LF S (0.04-0.15Hz) N
THELDILICEDEEZLND,

Z OFEE O ML ZD RN > 2 7 L2 LI % 5]
FHI L, WEENCEEEZMAZEHOBANREL B
LOHERE XN T A, Vaschillo etal. (2002) 133 £ X%
AR OV A VI X 2 FEERN A R L, i
iz RS ERETo72. ZOFE, 40.1Hz
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DR LT A R L 2 5 0HEAbYE 5 F
B2 &, DR EIZIERCAAMHE (0 ) T
2L, ML EsofE (180%) ©&lT 3
TERFRH U, D& W BRI A
Ik (KDDL EF LR TOASME T 5)
ERBLLIZDBDEEZ 5N DD, —JFTIE & QDHAD
BAMRIZEZ AR (E D BRIk U CLinssiE
D UIMED PRI L Tidbiass R T 2) offsic
kb0 THB. oI, YEoHEORICAEDE
7o WEIREREEIC X o TOAZEINE L ST 2 EE )
5, 45 IR0 > 2 7 L 12#90.1 Hz 4 C LB
THEHEOH L LEEML. AFEORED Th
W—BLTWw3,
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o k5, EZEERE (MFEICT 20080
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HAFE LTV AEEED H B, FERIC, Chernigovskaya,
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Effect of Paced Breathing using a Lighting System Equipped with a Relaxation Sound
Source on Heart Rate Variability and Baroreflex Sensitivity
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Abstract

This study was designed to examine the effect of slow-paced breathing using a lighting system equipped with a
relaxation sound source on heart rate variability (HRV) and baroreflex sensitivity (BRS). Twenty-seven healthy
students and young adults (10 males, 17 females, aged 20-30 years) participated in both experimental and
control conditions. Under the experimental condition, participants paced their breathing according to the
changes in brightness of the lighting system at a frequency of 0.1 Hz. Under the control condition, they rested
quietly while the lighting system went through its changes. Under both conditions, a relaxation sound was
generated with the lighting system. Electrocardiogram, continuous blood pressure, and pneumogram were
recorded during baseline (5 min), followed by 3 measurement periods (5 min each) and recovery (5 min). The
low frequency (LF) power of HRV and BRS during the measurement periods was significantly increased for the
experimental condition as compared with the control condition. This result suggests that slow-paced breathing
using a lighting system with a relaxation sound source stimulates the autonomic nervous function involved in

homeostasis.
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heart rate variability biofeedback



