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Reproducibility and Diurnal Variation of Heart Rate Variability in Predischarge
Period of Acute Myocardial Infarction

Shung Chull Chae, M.D., Seung Wan Kang, M.D,, Eon Jo Woo, M.D,,
Jae Eun Jun, M.D., Wee Hyun Park, M.D.

Department of Internal Medicine, School of Medicine, Kyungpook National University, Taegu, Korea

Background . Decreased heart rate variability(HRV) has been shown to be an independent
predictor of poor outcome after acute myocardial infarction. Spectral analysis of HRV has
recently been shown to be a reliable noninvasive test for quantitative assessment of cardiovascu-
lar autonomic regulatory response. We estimated the reproducibility and circadian rhythm of
HRYV parameters in patients with acute myocardial infarction. i

Methods . Three consecutive 24-hour ambulatory electrocardiographic recordings were made
in 24 patients with acute myocardial infarction, within 10~14 days after the acute attack, and
analyzed for HRV parameters of both frequency and time domains. Parameters of frequency
domain include low frequency(LF) and high frequency(HF) components.

Parameters of time domain include sdRR, SDANN, SD, pNN50, rMSSD, HRV index.

Results . Mean total, low frequency and high frequency amplitude spectral densities were
33msec, 19msec and 11msec, respectively. Mean values of sdRR, SDANN, SD, rMSSD, pNN50
and HRV index were 103msec, 90msec, 47msec, 28msec, 7% and 32, respectively. Coefficients
of variation(CV) of total amplitude spectral density, and low and high frequency components
were 7%, 9% and 12%, respectively. CV of most HRV parameters of time domain were also
around 10% except tMSSD and pNN50. Heart rate increased in the morning to be sustained
during the day time and decreased in the night. Heart rate variability of high frequency compo-
nent decreased in the early morning to be sustained during day time with increase in the
night.

Conclusions . We conclude that in the predischarge period of acute myocardial infarction,
HRYV parameters of frequency and time domains are reproducible and there are some morning
fall of cardiac vagal activity.

KEY WORDS ' Heart rate variability * Reproducibility * Diumnal variation * Acute myocardial
infarction.
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Table 1. Heart rate variability of frequency domain

Total density(msec) 33+ 1.9
Low frequency(LF) density
Actual(msec) 19+ 1.
Normalized 55+ 0.9
High frequency(HF) density
Actual(msec) 11+ 0.8
Normalized 32+ 1.2
LF density/HF density 1.9+ 0.1

Figures are meanz SE.

Table 2. Heart rate variability of time domain

sdRR{msec) 103t 4.5
SDANN (msec) 90+ 3.9
SD(msec) 47£25
rMSSD(msec) 28+ 1.9
pNN50( %) 7+13
HRV index 32+ 1.7
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Table 3. Coefficients of variation of frequency do-

main heart rate variability parameters( %)

Total  Anterior MI Inferior MI
Total density 7%1.3 713 7+ 1.1
LF density 9+ 1.7 9+ 2.0 9%+ 1.1
HF density 12+ 2.6 13+ 3.1 11+ 13

Figures are meant SE.
LF ; low frequency, HF ; high frequency, MI ; myo-
cardial infarction.

Table 4. Coeflicients of variation of time domain
heart rate variability parameters( %)

Total  Anterior MI Inferior MI

Heart rate 3£ 0.4 3t 04 3£ 04
sdRR 11£24 1024 13t 24
SDANN 9t 15 10t£1.7 8t 1.1
SD 7 0.9 7t 1.1 6109
rMSSD 17385 18+3.9 14122
pNN50 291438 28t 4.6 83t 4.8
HRV index 10t 1.5 1117 9+13

Figures are mean:zt SE.

Figures are meant SE.
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Fig. 1. Twenty-four hour variation of hourly heart rate(upper graph) and heart rate variability parameters
of frequency domain(lower graph). Error bars indicate standard error about mean.

Table 5. Correlations between heart rate variability parameters

LF HF sdRR  SDANN  SD  rMSSD  pNN50  HRV index
Total density 096 092 085 0.76 0.97 0.87 0.86 0.86
LF 083 087 0.74 0.95 0.75 0.72 0.86
HF 0.81 0.78 0.89 0.97 0.94 0.77
sdRR 0.90 0.88 0.71 0.71 0.80
SDANN 0.77 0.69 0.69 0.80
SD 0.81 0.84 0.82
™MSSD 0.92 0.71
pNN50 0.69

Figures are correlation coefficients. All correlation coefficents are p<{0.001.
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