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Analysis of Heartbeat Variability in Early Neonates

Miyoko KUME and Muneaki MIZOTE*
Department of Maternal Nursing, Tokyo Women' s Medical University, School of Nursing

*Graduate School of Information, Teikyo Heisei University

The study examined the relationship between heartbeat and respiration of early neonates in the first 3 days
after birth. Subjects were 46 delivered neonates from normal pregnancies, of whom 15 and 31 were examined on
the day they were born and 1-3 days after birth, respectively. Their weights at the birth were over 2,500 g and
their Apgar score were 8 to 10 points with good health and normal appearance. The following results were ob-
tained. About 1 h after birth, R-R intervals and respiration periods significantly decreased (p<0.05); the heart-
beat rhythm stabilized; the spectral gradient of heartbeat 1/f" fluctuation also decreased significantly (p<<0.05);
and there were no apparent frequency peaks in coherence between heartbeat and respiration. About 5 h after
birth, R-R intervals increased gradually and the spectral gradient of heartbeat 1/f* fluctuation recovered. Respi-
ratory frequency components were also clearly found with coherence between heartbeat and respiration. Based
on these it was concluded that, in healthy and normal early neonates, the R-R interval decreases about one hour
after the birth in conjunction with reductions in heartbeat variation related to respiration.

Key words: early neonata, heartbeat variability, 1/f fluctuations, R-R interval histogram, respiration
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Fig.2 ECG
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Fig.3 An example of measurements
From top to bottom, the columns show ECG, R-R interval, respiratory movement and
power spectrum of 1/f fluctuation of the R-R interval. Measurements were made 30 min, 1,
3 and 5 h after birth.

Table 1 Comparison of the measurement value

1/fn Resp. [ms] R-R [ms]
30 min 169 = 0.14 1,207 = 229 469 = 14
* * *
1h 0.77 + 013 % 953 = 108 % 359 £ 5 %
* * *
3h 152 = 0.15 * 1,427 + 158 —\" 433 + 33 *
5h 168 = 0.21 1,398 + 204 — 454 + 21

Comparison of 1/, Resp, R-R, the variance, those 30 min, 1, 3, and 5 h after birth.
mean * SD, *:p < 0.05.
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Fig.4 An example of measurements
From top to bottom, the column shows R-R interval histograms; t{(n + 1), the power spec-
trum density (PSD) of R-R intervals and column shows respiration and the bottom column
shows the coherence. Measurements were made 30 min, 1, 3 and 5 h after birth.
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Fig.5 The measurement example of ECG and the respiratory
The centering of the heartbeat R-R interval histogram plot.

5. $R1Z, Po, & Pco id, #3005 1 BREITRE
CBAEL, At 1 BT Po, 63.5torr (R IMEL R 5
J£), A5 T, 735torr LR DEEL, EHE
24 W #1212 AL IR Dl Po, 72.7torr 123E20 7.

ARPE T, HAE»SR 1 HFEHEO RR HiE I
WREBIIERHL, A IE ) A0 X) B—E
) A LIS,

BASPICEBE, EEHAERLBRERTORR
—RESBBE A NI AT Oy MIBWT, A
0B OEEHAERTIIHECEMRBTTMT 5
A, RFERTROAEEIVNE S EET L EHE S
NTWw5b,. RRBERBOEEIVNS {, —HIT L D0
DINT T FAPNEL Ty FERT W B RIS A
BHAILELTBY, BIKEMZEITEORIZIIRR
BEOZEEIKE L, —HTLDLHDNNT Y FH
KREL B 0HBEANLCBETHELTED, 1k
HHAEIR LB 5 LB TIE, SRR
RETHoEHELTWA, LaL, RHIFETII,
BEERE2FERRHICBVTD, HAEH 1 FEE
OB R L R Y, S —EREATICERET
LA H B, OF ) ORAIEMRATIE L T
HTENHBTES.

WA 1REZEO /WS XDARY VR
Tix, nfEAEH30 S 177) Lo dASLRD
(056), A7 b VAE DS AEMEEO X ) ITFHIZ
Loz, 2oL & AKE) & WHGEER O 2 ¢ —
L AR — 7 ERO ooz,
JE® %, hypercapnia IREETO.LIA /T WL ED A

R NOVEEEIL, I COBENEL kBT L
5, EEAREFESTORRITPEATLZ L 2H S
ML TS, HAERRD 1R IRIERD S #E
BIEBEA~OBITHTH Y, COBEIENT &
LNTHEY, AFETHLNL R S72AXRT MVE
OFPHAIE, WEOMIEE 8T 5. LarLl, &
B 5T, /FOLEDARY MVIZEAE
LY, ZoBLIEBRIEONLS, HAELHTE
At 2~5 R X DIRT LCwiz. 2otk LA %
R, DHES) & FGEER Coae — L ¥ AL,
MR Y RAICHIET A — 7 D HERTESL L)k
5.

A% HBGRBRICPE - T, OAES A LI JE
BEL BB L0 TRA LR, DY XA
=B L EHE KT 5 X912k o7. T,
IR 3 DI AP P 2 B % B S R~ DR X
BARN ORI L 7 ) KB B OBRIF O gat-
ing 3= &R 5 L DAEB IS 5720 E 2
L5N5.

NG REA A & FrAk R 2 08 L CRIZS B MR AE
MTHDHEENTVEDYY, HAERILEIZ MR
MR B R IRRBICH B O TIid v, AR
va v 7 OEERTE T AR B IZA KR H
D= EIR AR ABEM 2 REBICH - ThH, TR
AL S TV R OB IS AR A — R |28
P X, WRAFEL. NS Z LX) BURIZZRE
MESEME LY, ZOBRMEINT VA2 L) R
BOHRBELTWCD DEZEZLND.



46

1st day 2nd day 3rd day
10* - . :
o
D 10° . .
& 10
n=1.00 n=1.12 n=1.40
10—4 T R T 1 1 -3 I-‘ 1 1
107 107" 10' 10° 107 10" 10 10 10
Frequency [Hz]
0.6 - - .
¥,
- £ ¥
— KXY ] . |
204_ . ’
r [ ]
0.2 T , . ! T :
0.2 04 06 0.2 04 06 0.2 0.4 0.6
t(n) [s]
1.0 - 1 -
[
(3]
]
505 - . .
£
o]
o
0.0 - 1 .
0.0 15 30 00 1.5 30 00 1.5 3.0

Frequency [Hz]

Fig.6 Example of measurements
From top to bottom, the column shows change in 1/f" fluctuation, R-R interval histograms;
t (n+1) and the bottom column shows the coherence. Measurements were performed on
the Ist, 2nd, and 3rd day after birth.

Table 2 Comparison of the measurement value

1/fn Resp. [ms] R-R [ms]
1st day 127 = 024 1275 = 35 500 = 28
2nd day 1.50 = 0.57 - ® 1429 * 48 - * 512 = 31 - *
3rd day 162 = 0.27 1,515 £ 240 528 = 34

Comparison of 1/f Resp, R-R, the variance, those 1st, 2nd, 3rd days after birth.
mean * SD, *:p < 0.05.
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