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Cardiac Systolic Time Intervals and Heather Index Measured by
Impedance Cardiography during Postural Changes
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ABSTRACT

Cardiac systolic time intervals (STIs) and Heather index (HI) were used to access changes

in left ventricular function of six male subjects exposed to postural changes, 0°
Significant prolongation of the pre-ejection period (PEP) and PEP/LVET ratio,

+90°.

+ 29 + 45°,

shortening of the left ventricular ejection time (LVET), STI, HI and 1/PEP? were observed

during exposure to both +45° and +90°.

But the values measured during -45° and —90° were

reversed. Changes in fluid shift, filling volume, preload, after load and sympathetic activities

may account for the observed findings.

Early response of cardiac functions was recorded

using impedance cardiography. This method is very simple but accurate. Thus it will be useful

in this aerospace and work physiology.

In conclusion, STIs appear to provide reliable noninvasive method for examining changes

of cardiac function during exposure to postural changes.

Postural change,
Heather index(HD

Key Words -

I. M 2

Azhate] EAH T2el o6 P
27 sl om S A% ER $5aa So)
ApAlolch, TZeii} o)eie gEAlsie) wrgel wls
F/)E 2ok A FHe T8 24

Impedance Cardiography,

systolic time intervals (STIs),
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Table 1. Characteristics of Subjects
Age Height Weight Chest No
(yr) (cm) (kg) (em)
21.57 175.67 64.87 89.67 6
| 0.42 2.32 0.62 2.12

Values are means + S.E.
Chest © The girth of the chest
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Figure 1. Typical ECG and impedance cardiogram
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Figure 2. Time course response of STI, LVET
and PEP during the head up tilt. Sig-
nificantly different from rest :

* p< 0.05, *x p<0.01.

STI, PEP, LVET®] #3}5= Table 3, Table 4,
Figure 2, Figure 3°14 2= 7=} i),

PEP= F5-Alolld] ZHolxn] FR-38)9]o) A=
thEE e, Fskele whE £ FRake] o
AxE: W} Akgfow] 53] 9049 fojgt W
35 E 9 dgdch

LVET:= PEPS} tl&A], +45°, +90°olA= &
obrlon, —45°, -90°l M= Aol =l A9z}
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H3E gk RAeldlrh
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Figure 3. Time course response of STI, LVET
and PEP during the head down tilt.
Significantly different from rest :

* p<0.05 =*xx%x p<0.01.
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Figure 4. Time course response of PEP, LVET,
Heather index and 1/PEP? during the
head up tdt. Significantly different from
rest: % p< 0.05, *x*x p<0.01,

HI PEP/LVET, 1/PEP% #AilAe] 533t
FA 5= A F 24 Table 5, Figure 4, Figure 5
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Figure 5. Time course response of PEP, LVET,
Heather index and 1/PEP? during the
head down tilt. Significantly different
from rest: * p< 0.05, * x p<0.01.
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Figure 6° Ytehdigic).
HR, PEP, PEP/LVET= -90°| 4] +90°2 &t

Table 6. Correlation of Hl, PEP/LVET, 1/PEP?

1/PEP? | PEP/LVET HI
“H %11\‘01 %—7}‘2;;&—9-‘“}' °a’i]‘11’%“iﬂ=(stroke volume), PEP -0, 98* * 0.90* * —-0. 54* *
STI, LVET, 1/PEP*& whe) 2 7H4sksdch, o) 59 1/PEP? - -0.86** | 0.53**
ke Az Z4e] Wl SigmoidHElE B PEP/LVET - - -0.51%*
oll= Exlo] 9}
= S4el aladeh Significant correlation ** p < 0.001
- 20 L 40
, 20 L.
HR o PEP 20 sm
\ - 1 I\'A | 1
a1 1 n/ 1 L 1 1 ] ] ]
-\/ 90 -90 80 I B | (R 1 B
- b \/ )
10 ~-"10 \
L _20 - ~40
- . - 10 2
—— 20 P 1/PEP F 0
0 1 1 | l\ H 1 1 PEP/LVET 20
! - HI
LVET B RE { b L
_ 10
--60 30 L -a0

Figure 6. Mean changes from resting values in HR, SV, STis (ST, PEP, LVET)
1/PEP?, PEP/LVET and HI produced by each posture at 2 min. 1/
PEP% PEP/LVET : index of cardiac contractility

3-5. CFSa|HEEY

STIs© Table 7914 X+ 73} Z2o] HR 2 A
AlEe} Apdo] Egkedl ol E34|A STIs

F449 FAAPIAE FE 5 Ak

%, HR=7.11 sin a + 59.0 (beat/min)

STI = -1.50 HR - 7.86 sina + 521.13

{msec)

PEP = 0. 16HR-10. 84 sina+122.39(msec)
LVET=-1.62 HR-18.94 sin a + 397.11

(msec)

HI = -0.06 HR - 2.24 sina + 13.63

th oz AAEE (©)

Table 7. Correlation STI, PEP, LVET, HI with HR, sin a during postural changes

HR STI1 PEP LVET HI1
HR -0.79* * 0.38%* -0.80** -0.40* *
sin @ 0.49%* -0.57** 0.50% * -0.72** -0.54%*

Significant correlation ** p < 0.001

a  Tilting arc.
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. PEP= A 9157t} 4 214 o] Aoz o|eit

A EiTHEle]et A Ao g Fe zt

Suhakst A =7 stel wlhE #He] o] % 9]
A7} f1glo] Hof vjehd datew B 4 glr),
PEP+= #4419 preloadﬁ} FAI181=™ Frey
1192 AATSEE Jehiga sldch A9
W 3}lA] PEP2] ‘1‘}3—8, FHAee A okl
Afo] AA ol AR ojFFogN FilAe
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