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( Abstract )

The Characters of Autonomic Nervous System in Heart Weak Children through
Analysis of Heart Rate Variability

Lee Hye Lim, Han Jae Kyung, Kim Yun Hee

Department of Pediatrics, College of Korean Medicine, Dagjeon University

Objectives
The purpose of this study is to evaluate the characteristics of autonomic nervous system in heart-weakened
children via analyzing heart rate variability (HRV) compare to healthy children.

Methods
Among the children who have visited the department of pediatrics at OO oriental medicine hospital, the subjects

were composed of 62 elementary school students without cardiac disorder, who have yet develop secondary sexual
characteristics.

Results
1. Mean HRT and SDNN of the heart-weakened group of children were lower than the healthy group, but with
no statistical significance.
2. Heart-weakened children had higher LF norm and LF/HF ratio, but lower HF norm than healthy children.
The rest of the Frequency Domain Index have no significant differences.
3. Heart-weak score showed a positive correlation with Mean HRT and LF/HF ratio.

Conclusions
Heart-weakened children had an imbalance in autonomic nervous system due to increase of sympathetic nerve
activity and decrease of parasympathetic nerve activity.
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Table 1, Distribution of Subjects according to Sex and Two Groups

Classification Normal children group Heart weak children group Total
Boys 21 (33.9%) 21 (33.9%) 42 (67.7%)
Girls 11 (17.7%) 9 (14.5%) 20 (32.3%)
Total 32 (51.6%) 30 (48.4%) 62 (100%)

Table 2. Mean of HRV Indices

HRV indices Mean Standard deviation Median
Mean HRT 87.13 12.35 85.50
SDNN 53.70 17.29 53.75
TP 7.45 0.79 7.63
VLF 6.30 0.89 6.22
LF 6.27 0.86 6.32
HF 6.17 1.04 6.38
LF norm 51.85 17.94 50.47
HF norm 48.15 17.94 49.53
LF/HF ratio 1.59 1.76 1.02

9 A7 Sloolzat Bl 2ol HRY AE 84 Wy

orst AA o] HRV Aol & dotr 7]
oted A7 99 A EQ] mean HRT (Heart Rate),
SDNN (Standard Deviation of all Normal R-R Intervals)
9} Fab JY A EQ] TP (Total Power), VLF (Very Low
Frequency), LF (Low Frequency), HF (High Frequency),
LF norm (normalized LF), HF norm (normalized HF),
LF/HF ratioS 57 4] AR&3tTh

A 3 H ol w2 HRV A& HSHE golhy]
el dF AFS TA WFE st FABAE &
A3t
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Mean HRT 87.13 + 12.35, SDNN 53.70 + 17.29, TP
7.45 + 0.79, VLF 6.30 + 0.89, LF 6.27 + 0.86, HF 6.17
+ 1.04, LF norm 51.85 + 17.94, HF norm 48.15 + 17.94,
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Fig. 1. Frequency of psychoneurologic symptoms

Table 3. Comparison of Time Domain Index

Normal children group Heart weak children group p
Mean HRT 88.09 + 13.04 86.10 + 11.69 0.530
SDNN 54.06 = 16.05 53.33 + 18.80 0.869
Table 4. Comparison of Frequency Domain Index
Normal children group Heart weak children group P
TP 7.49 + 0.70 7.41 +0.90 0.685
VLF 6.26 = 0.74 6.34 + 1.04 0.711
LF 6.23 + 0.81 6.31 +0.92 0.720
HF 6.42 = 0.89 5.90 = 1.14 0.048"
LF norm 45.57 + 16.20 58.56 + 17.51 0.004
HF norm 54.43 + 16.20 41.44 + 17.51 0.004"
LIF/HF ratio 1.07 + 0.86 2.14 =225 0.020°

o, Hee FHshY AFEo] "oty 77 69
(20.0%) =22 YEIT (Fig. 1).

3. &7 S{2ok2at Maok=e| HRV 2

1) A7t 99 A E (Time Domain Index)

Mean HRTE Aokto] 88.09 + 13.04, AAl & <F
o}-0] 86.10 + 11.69=2 A & Folrto] 2zt BHA|
Eftou FAAOE foskA] ekttt SDNNE B4
oko] 54.06 + 16.05, 31%Fokro] 53.33 + 18.80°2.%
AA s efolre] WA Yebtov FAIA o8-S
EFUA] 4 %TH (Table 3).

Zu4 99 A HE (Frequency Domain Index)
= Aok 7.49 = 0.69, Al kol 741 +
0.900.2 A7 ]efolto] ot Wgtom, Vire B4
Okt 6.26 = 0.74, AAl ol 6.34 + 1.04% AA
ofolrro] tha A UERIL, LFe Bkl 6.23
= 0.81, AA 31eFolo] 631 « 0.92% AlA 3| ol
o] 27 A YElou TP, VIF, LF= ¥ o 1ol

SARCE fFofg Apol7} YERYA] ekttt

HF, LF norm, HF norm, LF/HF ratios= 5 i ZFoll
T4 JE AolE BATh HFE Adohro] 642 «
0.89, AA 3 Folo] 5.90 « 1.142 AA| & Fo}to
0.52 = 0.26 2l ZA UL (p=0.048), LF norme A
dokrol 4557 +16.20, AA & %Folrto] 58.56 +
17512 AA kool 12.99 + 4.28 EA YERTH
(p=0.004). HF norm+ /go}0] 54.43 + 16.20, 47|
B eFolol 41.44 « 17.512 A 3] ekolo] 12.99 «
4,28 A BEE QL (p=0.004), LE/HF ratiot= 3o}
0] 1.07 + 0.86, A7l S| folrro] 2.14 + 2252 47
& QFo}0] 1.07 + 043 =A YERETE (9=0.020) (Table
4, Fig. 2).
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Fig. 2. Difference of HRV indices (HF, LF norm, HF norm, LF/HF ratio) between Normal children group and Heart
weak children group (* : P—value { 0.05, ** : P-value  0,01)

Table 5, Partial Correlations between Heart Weak Score and Mean HRT, LF/HF Ratio

g5

r p
Mean HRT 0.343 0.047°
LE/HF ratio 0.385 0.043"

110

100

Mean HRT

© 000 o

Heart weak score

12,0000

10.0000-

0000

£.0000-

LF I HF ratio

4.0000

20000

@oo |\ o @

ano

0.0000

r=0.385, p = 0.043

Fig. 3. Relation between Heart weak score and Mean HRT, LF/HF ratio
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