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Group 2 Sitl5 Sit10 Sit20 Supl5

0 5 10 15 20 25min

Figure 1. Protocol of experiment I,

Subjects were controlled their respiratory rate by metronome. Supl5, respiratory rate of 15 cycle/min
in supine; Sit10, respiratory rate of 10 cycle/min in sitting; Sitl5, respiratory rate of 15 cycle/min in
sitting; Sit20, respiratory rate of 20 cycle/min in sitting.
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Figure 2. Protocol of experiment II.

Subjects breathed spontaneously in sitting. Subjects were at rest for 4 min. And they were in body
contact with female for 4 min, then with male for 4 min.
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ABRRICBIT 5 B, KERE—TCa 8B & USHH T1T o 72
£ T DMEIZ Super ANOVA ver. 1.11 (Abacus Concepts, Inc.) TITV, EFREIX 5%
JJ\T k Lf:o

3. fER

EETIIBITAHAE & OO FE % Table 1 12787, Supl5 X D Sitl5 iZBWT
LF/HF 3B &5 {. HF, CCV-HF, HF/(LF+HF) 3HEIZEWEZR L,

JEMIZBWCIRR OB EZ LEd 5 &, CCV-HF i Sitl0 255 b & £ Sit20 7%
HBEVEZR L, FFREOBEINIAENEBEITET L7z, HF I Sitl5 & Sit20 MizZE1X
RBOLNEPo7:b 0D, Sitl0 & Sitl5 f. Sitl0 & Sit20 MICEBESBD L.,
BB OB T LIS H o 720 S DT, BALIIBIT 5 FHEE. HF, CCV-
HF % % B8 (log I %, log HF, log CCV-HF) IZZ&#4 5 &, log IFEE & log
HF [, log MWk & log CCV-HF M E R EJRBIfRASRD b7z (Fig. 3. Fig.4),

Table 1. Effect of posture and respiratory rate on HRV indexes.

Sup 15Sit 10 Sit 15 Sit 20
LF/HF 0.36+0.21 0.7240.21 0.92+1.11%* 1.02+0.79
HF (msec2)  2664.9+1447.8 2597.4+2148.8  1593.1+1011.7*F  912.7+804.07
CCV-HF (%) 5.10£1.30 5.49£2.19 4.32+1.10*% 3.20+1.297%
HF/(LF+HF) 0.75x0.11 0.61+0.13 0.63+0.20* 0.56+0.17

Values are mean+SD (n=19). Supl5, respiratory rate of 15 cycle/min in supine; Sit10, respiratory rate
of 10 cycle /min in sitting; Sitl5, respiratory rate of 15 cycle /min in sitting; Sit20, respiratory rate of
20 cycle /min in sitting; LF, low frequency spectral power; HF, high frequency spectral power; CCV-
HF, square root of HF divided by mean RR intervals. * Values of Sitl5 significantly differed from Sup15
values (P<0.05). ¥ Values of Sit15 and Sit20 significantly differed by contrast with Sitting 10 (P<0.05).
Values-of Sit20 significantly differed by contrast with Sit15 (P<0.01).
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- 0 = Supine Y=5.5475 - 1.8622X (r=0.66535)*
5 - —e Sitting Y =4.8231 - 1.5183X (r= 0.46840)

0 | 1 ] 1 1

7 10 15 20 30 (cpm)

log Respiratory Rate

Figure 3. Relationship between log respiratory rate and log HE.

*Value of regression in supine was based on the report which has been shown by Nakao etal.'?

log %
(33_)

= 0= Supine Y=1.7859-0.92970X (r= 0.69958)*

—— Siting Y =1.4707 - 0.75139X (r=0.51293)
1.5 =

log CCV-HF

log Respiratory Rate

Figure 4. Relationship between log respiratory rate and log CCV-HF.

*Value of regression in supine was based on the report which has been shown by Nakao etal.'?

BAAZIZ 381 5 HRV 88 (HF, CCV-HF) 12 RIZTIERBOBIZOVWTIIHE
52 BEICHELTBY., UTORBERER LTV,
“BARLICB W TR DY X [M/4@ HRV 3§ (HF’X, CCV-HF’X) 7 &S
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Y [H/4+® HRV &1 (HF’'Y, CCV-HF'Y) % AT 554"
HEY = {(X/Y)1.8622} « HF’X = « « « + o ¢ o ¢ « o ¢ o & (1)
CCV-HF'Y ={(X/Y)0.9297} - CCV-HF’X = = =« = ¢ « « « « = (2)

ZORMIERIE, BMZICIBIT % HRV 8B & OTEIR 30> F F o 5 V2 T AR B )% B 4R %
BOLN-Z X eI N,

TOZEID, BLICBITARRS P omER L BB 5 AEROERR R
SR L DB L, WRBORIIEHRT 240 (B X OBEA) ORI
WCHRE 247 o720 ZHIZEE L, Supl0 3 X U Sup20 @ HRV #EIZHE S ¥ OB
K HRV 8 IENICEE U C Supl5 0 F—F X D FRIL 72, £ DHEH. HF B X Y CCV-
HF |2/ A RO RIAEMOFEIIRD Sk i oz (P=04740, P=0.4052),

EER I OFER % Table 2 1R T, AT REFIF L ) BEEFICB W TRV ES
ALy ABERICBWTARICET Lz, MERBIIREHR I ) FEEMEICBVTE
WEZR L, IBERICBWTERICHEML 7.

Table 2. Effect of personal body contact on heart rate, respiratory rate, HRV indexes and skin

temperatures.
Rest Body Contact with
Female Male

Heart Rate (bpm) 76.17+8.65 74.1749.14 72.75+£10.10%*
Respiratory Rate (cpm) 17.33+3.50 18.12+4.78 20.25+4.53*
Uncorrected HRV Indexes (%)

LF/HF -9.81+48.13 +56.84+130.50

HF +39.20+483.82 +14.27+£54.00

CCV-HF +10.24+22.46 -1.15+£18.38

HF/(LF+HF) +15.20+27.45 +7.19+44.55
Corrected HRV Indexes (%)

Corrected HF +41.10+48.18* +49.92+59.20

Corrected CCV-HF -13.42+17.78 +14.01£22.26
Skin Temperatures (°C)

Cheek 32.48+1.78 32.73£1.77* 33.10£1.70*F

Earlobe 30.27+£2.07 30.63£2.19 31.12+2.34%F

Dosal Hand 30.93x1.79 31.13+1.91 31.35+2.03

Values of HRV indexes, respiratory rate, heart rate and skin temperatures are mean+SD (n=12). HRV
indexes are shown as percentage of change from baseline in rest. * Values significantly differed by
contrast with rest (P<0.05). {Values significantly differed by contrast with body contacted with female
(P<0.05).
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4, EE
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BEAREEE~RIZTTREL HRVIBRICX VMBS A2 L2 B E L,

9. ATV T Supl5 & Sitl5 THEY 5 &, BB 2 K EAEIE BT
(LF/HF) 3AZICEWE%ER L. Butler 5 0L —FK Lo %5 ESE T
ML BB L. VAL X 5 RBARRIEE OB TR~ O MBI, #IRE T DR,
MEDET E W) —EDOBEZHCOOKIETH S L LTWwWhH, REBRIIVA TIX
72 B TEBREAT o 7285, BB WTH A & FRICENOBEIMERR IR
LTWwaEEZONDL, ZDD, BB 5 EMEISE OBIZ T AL & RO
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& (Mayer wave) ¥, ZHICRIST 5 ZEAEETE SBERE Y OBEREL LN,
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B9 3R HATHRY #EIC RIS HEL M B X OVMICBWCEHMii L. W
AL L S IFRE OB VBIZEMREEE SR T 5 2 L 2 HE L TV 5, BEALIC
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OB S B BAREEERERERER OB RO iz, 2. BB
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BIsHES P OEBEME BT 2 L. ERORMBIIEAT 2 HBLOBEIR
DONEPol, LizdoT, BMLICB T 2HES @ ofER 2 EMICB TR
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ODHBDETHRE —FH L Lo T, FARX Y Z VR LRI D LOEEIRE
FRETEBYIZTUHE L. Corrected HF 13/ OIBRIRBRMBETEH 2 LV R RBET 5L E X5
N5,

AYZNVA D VABRIIBITAHERERO LR B 7 FLFY SMEBIER R
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READLI LRI TE D07

BAEEICE A AV VR ML RARRRARES 2 TEL O, BIRRAREE %
MHEITA2ENCH D L INTVENY, KEBRONARA Y F VA ML RABEICBIT 2E
A REAPAETEEIFEIE (Corrected HF) &G oEREZR L, SO E LY, XV
VAN UVATER CREMEE. TN OIS RSERECEELZRIZTTH,Id Lk wy
LEz2bh5,

DEZZE5 L, HRV IHEZ LB X85 RO R IEMN LML BB X O
JERT) DEBIRD LN oz, TDI LD 5 HRV FEEE O BAL RERFR SR T 1)
BV RICBWCHIHHTESLEZONS, 720 FARXA VI VAPMLRICZLY
DHBRETTAZ LR LN, ZORODEE RSS2 IR B IES D
HRV 8 E CaHli$ % &, BBl X U Corrected HF 133N L 720 L7225 Ty X
ANZEBAVYI VA VR LGBEIZEMEEES ZITEI L LEZONSD,
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Cardiac Autonomic Nervous Activity Interaction under Mental Stress;
A Study Using the Corrected Heart Rate Variability Indexes

[Abstract]

The purposes of this study are to evaluate the effect of the posture and the respiratory
rate on the heart rate variability (HRV) indexes during sitting (ExperimentI), and to assesss
the effect of mental stress on cardiac autonomic nervous activity by using the corrected HRV
indexes (Experimentll). Since the effect of respiratory rate that had kept influencing the HRV
indexes during sitting was the same in the supine posture, the HRV correction formula by
respiratory rate in the supine posture were found possible to use to correct of the HRV indexes,
even in sitting as well. The mental stress was carried out by body contacts with others, and
its effect was evaluated at the corrected HRV indexes in sitting. As a result, the mental stress
decreased the heart rate and increased the corrected HF, representing that mental stress causes

the increase of the cardiac parasympathetic nervous activity.
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