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Effect of Voluntary Abdominal Breathing on Stress
Responses Induced by Watching a Movie Clip

FUMOTO, Masaki

Abstract

Since slow breathing ranks among techniques to achieve appropriate levels of arousal prior to
athletic training or competition, we evaluated how voluntary abdominal breathing (VAB) affected
stress responses induced by watching a movie clip. In our earlier studies, VAB is characterized by
the voluntary, prolonged contraction of abdominal muscles during expiratory phase. In this study,
participants performed VAB for 15 min with an expiratory period of 9-12 s and inspiratory period
of 6-8 s. Following VAB, participants watched a movie clip to stimulate stress responses, which
earlier findings characterized as inducing a 10-15 mmHg increase in blood pressure. During VAB,
we evaluated level of arousal with an electroencephalogram (EEG) and measured prefrontal activity
in terms of total hemoglobin (tHb) level using near infrared spectroscopy (NIRS). We measured
blood pressure, heart rate, level of arousal, and the visual analog scale (VAS) of perceived stress as
stress-induced responses. As a result, during VAB, EEG alpha2 band power and tHb level increased
compared with pre-VAB levels. By contrast, blood pressure, heart rate, and both EEG alpha and beta
power while watching the clip did not change. For stress-induced responses without VAB, EEG beta
power and blood pressure tended to increase in participants as they watched the clip. Lastly, the VAS
of perceived stress without VAB tended to be higher than that following VAB. Altogether, considering
previous findings and our results, stress responses induced by watching a movie clip without VAB
occurred as previously reported, whereas the lack of change in blood pressure, heart rate, and both

EEG alpha and beta power possibly resulted from the inhibition of stress responses by VAB.
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WIHET 5720, IREROREMHIC, GIREO LGE THRICEREZES L. LENLED
DIHEOHYE, BLOEOESE &R T 25\ EM % 2625 L7z MEMIETLE 12k
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VT, JEm R & R i o tHb L~V 023 b x it L 72,

26 A BMLZOEFFE (Visual analog scale : VAS)

ABFZETIZ100 mm DK PR BEMHICBWT, Lmnd "A PL A& KRV, Hmds i 2
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FIBICR 32 A ML ABUGIZB L3 THEI OV THRES L7zo MBI 32 v L2V DA P s iy &
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BIEEH R OMELANEZ TV~ (oxyHb) L USRIl ahn+ 2 4G R 21572, Z OfE 513,
JE RIS & 0 BTSEET B AT AL L TR SN L 72728, oxyHb L V2SN L 72 & iR S
N7zo FFREIGBHIE N AL S KB B o e # i, NIRS & Fv:72854, oxyHb & tHb L )L D1
mB L OBERFIENEZ7OE Y LNV L L CEIZ S5 (Hoshi et al., 2011, Fumoto et al,
2010)0 L7228 C, WL DOZAL DR 2 3 12 FE L Tld oxyHb & tHb L VAW H LD 2
T ENEve ARFFETIE, tHb LV & JlE L ISP E IS 2 &R 21572 7o—7%
PR LML, BATIIFE (Yu et al., 2011) (2B CREBTAYIZ oxyHb L)L AN L 72 5 40 wif B
M ICEENDHI THolze Lo T, ARIRIZSET S tHb QIR F oL, EHT
Wiz X0 BUBRRTER SIS AL L, BRIGE 2 gim L 72 2 L 2 M2 L& 2 b s,

42 BEHMIRERO /N7 —DEEOER

JE AL 2 0 a2 AT IR D /8 T —HIIIOW L E D X ) REBFEN TN H LD TH S )
2 ? Yuet al., 2009 1%, BEFFIR AR D a /8T — OB A 1372 2 LAz, RERIIR
IR a b =2 LAV B A R % #5720 Nakatani et al., 2008 (X, BETFIVIZBWT,
Mgt a b= LARVOBMARAN T b =2 LNV O E KM 2R &2 (3 Tn5720,
Yu et al., 2009 DREFIFI I L D IMEFEE b =2 LAV OEHNIMA L E =2 LOL o
ERMT B EEZ LN,

BN a ™ =2 L OV o BEINASHN Ok ORI BT A T REME A RIS ARG S Tw
%o Jones and Muhlethaler, 19981%, €7 IWVIZB W CRIILERICL O b =Y 2 EiFE AT 5
& R EIEBI O TR B 2 & ML T\ b BNIEE I3 RN B S B o B8 hnL2 B
B3 272FNan) YRS H Y, KEREOILH 2 FIHs LTn b, LT, milkdk
JEEAND T b = 2 OfEEAI X SRR EHB ORI, 7o) S oo
HDH I ENIREEND, AIFZETIL a2 BIHD /ST — OB & ol PAF IO ST — DR hnE
Wz, BSOS =D 2R H720 2D X9, Mk ORI B G o3
=W L, KA O/ 8T — 28sE T A AE R, KN EIEEN O & T 5 &
ZZ2oN, WAtT b= LANVOBINC X B, BIRMEEL T 7oL a ) LIS E 0 F R
9 %,
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4.3 BEHFREFORERITFEANETOE LANLVOEIEDER

Fak L7z k502, JERMMNIEETIZE 2 5 72 tHb LV OBANNE, RISEHRTE O &AL IZ A 5 Mg
& RVES %, RISERATEF I s OB MAEMAZICH 5 2 a b = Ui & OBUR M I #iE % LT w
% Z & A¥Hajos et al., 199812 & - TR EN TV 5, HwILD Gonealves et al., 2009 DWFFETH, JEH
RUSAATE 20 O IR B R H 5 L P ME SN TWE 2 L5, AT O L)
BTH#ESRZ OO b = i 2 EAL L, o a2 /3T — o e i/ 37 — o1 BE L
T2 REEEATRIE S D,

4.4 EHREZEOBERESROME, HHEE, BEOZEE

JERGIE RIS A b L AR E LCh 2 SN -8l o fEE 21, E & OB & o il
Bl BSOS T — 1%, SRR R & R TEAL L o 72 BATIFSE TR, AfgE T
F 7281002 X 0 PGHEIAIE 2710 ~ 15 mmHg, GHA%2510 ~ 15 beat/min ¥4y % L s ST
2% (Child et al., 2014) o ARWFFET b 3% OBEERE CTILBY I ALTE D FA O G TR I IILE A58
16 mmHg ¥ @ % 5720 72, Bk ST — 123 a oA & Bikar i o @ 4345
STz REFZEDMGE LTI R E HbETELDL L, KIFEOBMHIED ADENTY,
BYE ARSI A N VARSI L2 2 E 2 5N b, L7 > T, BERGEILE: 4 oo B R I o c
AR & SRR B £ VAN L 2o 72 2 & o diniisi & Bl o ik 7S 7 — 23
AL L dro7zZ &L, JEFFREOFZEIC LY, SHmEEIc L 5 A ML ARSI Z b iz7z
HEEZHND,

45 EHMFREZEOBERESROME, B, BEEOETEOER

s L CIERAEmA ML AR X 2 8%0 A ML ARGE LT, IE, OB L OHE
FEL ~AOVOHMASEZ 2 2 E MO NT WSS, COFRIIT—RMIZLTDO2o0D X 51 = X LH
M 35LE205N5 (HAK.,215), —21F, K FH - TEAE - BE#HIEE % (Hypothlamus -
pituitray - adrenal axis : HPA#H) TH Y, ) —2DIIRBEMR - BIBFHERTH D, AiglZOW
TlX, A ML RBIECxT L, SR TR EEH 5 B R ERIE AV E Vit KT (corticotropin
releasing factor : CRF) Fi#EANEMEAL L, TIAKRD O FIE R B BN V€ > S P 12 4w S
THRIFREEZRML, mEHicavsy—vaRERETIRERERVE Y PFRENG, £
By7Ze A b L AR ORGEIC L AREIEREARIVE Y OBEIL, ) v ik, Bisks &8
BRI SN LA 2 EZT I SR 3, BE O - BIEHMERII>VWTIE, AL
AR U TR 25 B A L CRIBME M SN, RIEsE»S / vT7 FLdy vk
T RLFY) A E N, MERLHEOENEZFI SR T LEZOND, ZOLHIZ, AL
ARIHAZR$ 2 A b L APUSIZIE, HPAR & S AhEE - BB B ERAVMAZL L TS L Twa &)
ICRZT BN, LA L&A, Fisher et al., 198313 CRF % I E |2#H5-3 % & IME L0451
352 a5 L THY, CREMKEIZHPAR & 2R - BITREROMEIZZEL, MEE
DHHBOWEIMNZ GO A N VARSI ERE 2 EEH 2#H-o Twb EEZ b b, CREMEIXS 512,
BFHFERZ OO b = O EE L2, AN L AR5 5 HPA R & SR - FIEHEE
FOWE) % 3 2 5 0] REEAS Lowery, 200212 & > TIRIBE LT 5,

KRG DRE IR X 5 a29k787 — ohn & FiEERTE ORI OB E W EE%, F4 0
JEATIIZE (Yu et al., 2009, Fumoto et al., 2004) Z&DTEZ A&, BHMNREFRIZIZET b=~
MWREDTEMEALATRIE S NS, 1 b= YIEOMRZZEIIR ) 2 —A T A3y gy (B
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i) THY, W< ) BT L LML NTWS (Jennings, 2013)o 72, Yuet al.,
20091%, FESHIFILEEA 3045 OB CTHILE Tt b= 2 LANVOMINDSHEF S D 2 8 2L
TWhe INEOHER, BEHITFWREFOET b= O ELORED, IS Dk
g oI ERRET L, Lo, EMFREHZOBS BRI, BEHFREToLo b=
ARG L D RS, CRE MR & A L CACBmIG Bl - BIBRIERICB L O, IME &0
FALGD»o/2b DL EZ LML, 72, HPAR & ZZBMAIEE) - B R R OIGELIZERE D
L IEHEMIZERE L NV O & 2 3RS 55 (Hebb, 1972), JEFIFREIZ L 220
b= AR OEHLOEL, CREMREZ ML CRELL ~)VIZB XU, JERGIEILEE 1% oo Bl i L
WL DREBEL NV OBENE L COREOEEEZIH L -b DL EZ HNb,

5. &¥

AR=VDRELZENIBVTEE ) TEERHL ANV E BRI T 2830—2 L LTI
ERH SN T WD, KEFZETIE, Fr OATHIZE TIThIT & 7225 DU % Btk L 7200 (B8
) A, JERIEERICS- 2 5N D A ML ARIGIZE KIFTHEIZOWTHE L. B
MRS 1280, A8 A HRZLE LTWw- L )& LAER-ATIGHIfThE7, 0%, %
TR HE > CTMEAY10-15 mmHg F 5 A3 2 L FE SN TV 2Bl 2 A2 b L Afl#E s L RS
SHTz, FORER, WEHIFR S E IR EET & R T o2 WIS O Wk T — 2B L, wi
FEBOBANE 7T E Y LARUPINL 2o — 0, EHIFIEZOBERTEP OME, LHEidE
LU h o7z MEMIMARE A OB R ORNH /ST — 129V Th /3T — & BT — I8
MR & I RTEIZR SN o 720 JERIFE % S 3 ICB O A % 1 S w7206, T
WD a /T —OWAMER & BINT — O FAME, F ML FAEAS D > 720 F72, IEHT
Wi % FEREE 3 ICBI I O A Z IE S G 72580 A N L AOEBWEEM (VAS) &, JEMNED:% 3
ML72HE L) ERATAEBLD > 720 D LEOENS, EHMFREZITORVEEICIE, %k
IFgE & RBRICEIEBEIC X 0 A N VAR LR Lz E 2 5z, F72, R CIEM W
WEIZ & D ANV ARISOSHIZ b7z, JERMNIREERT & AT, IR IR B o B AR T
DIE, CHAEE X O D o s & BRI O /T —EL L o7z b E 2 b/,

B

KRIFFEDERIZ L 72 ) Hiw eI S & W72 W ERBE R O el $72, FEBRFE
2 ZHI T2 ERRRFEORRMIIR, RIFERK, 7+ HEGRK, SRR IEH
HLEFES,
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