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A study on characteristics of the autonomic nervous system
in students with Keongke
- Using Heart Rate Variability and Pupil Size Variability -

Heechul Kang, Seunggi Lee, Jeongchan Lee#, Jieun Kim#, Kyungmo Park#
Dept. of Neuwropsychiatry, college of Oriental Medicine, Sangji University
Dept. of Biomedical Engineering, Kyunghee University*

Abstract

Objective :

The purpcse of this experimental-controlled study was to investigate the characteristics of
the autonomic nervous system in students with Keongke by using HRV(Heart rate
variability) and PSV(Pupil size variability).

Method :

The study group was consisted of 11 students with self recognition as the experimental
group, and 25 normal students as the control group. Informations on gender and age were
obtained by medical charts and personal interviews. By using heart rate variability and pupil
size variability, we measured the value of HRT(Heart rate), SDNN(Standard deviation of NN
intervals), LFnorm(Low frequency normalization), HFnorm(High frequency normalization),
LF/HF ratio, Pupil area, B.S.(Basic size), C.R.(Max Constriction Rate) and 1s.d.(1sec Dilation
Rate). I compared the degrees of the sympathetic and parasympathetic activity.

Result :

1. In the result of heart rate variability between experimental and control group, none of
the parameters of experimental group were significantly different from control group.

& 52U 7/3, MY 710
= 97 BUEXE xli7|§7ﬂ“*04?/\} o] X|lof| o/5t0 OfF0{A Y .(045-0100-0815-0002)
WANXE: 25, 2T $FA 24E 283 MX(oiEtL £& stabdd AFF AR
T : 033-741 9370, Fax : 033-732-2124, E-mail : marvinhouston@ hanmail.net

- 133 -



I
»
]
o
0>
njo
p-|
L
Jo
[
e
i
1
2
o
>
(]
N
olr
Jm
0x
2
2
rol

n:)
-+

i

And even though there were no statistical significance, there were some numerical
differences in SDNN, LF norm, HF norm.
2. In pupil size variability, CR. and 1sd. of the experimental group were increased
compared to control group.
Conclusion :
The study results suggest that the group with Keongke has differences of autonomic
nervous system as compared to those in normal state. Measurement value of PSV is a new
technical approach to estimate the autonomic nervous system.
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2. A7
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NA7127l=E o] &3}
Has g Add, 49 etsi A
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N &A 71+
Alatdol ==  PowerLab  (Adinstrument
Inc)g ol &3t EAsATH
2) &4 49
7FExAZ 25me FAawyde dA"
g ollA BAE o] gste] o 3] 7]
i gkol 10¥ 7F AL HI H LLEF
3 AF 5 QEFE U ANFE F I
T Aol & 53 FAIAT
3) &4 AH
Aabdolze] &AL AHEE 4389 RR
interval(peak to peak interval< A4ts] A
% ol#lg d4£49 interval WEE A7
oo B A(time domain analysis)3 14 3F
g ol A 27 9 (fast fourier trans-
formation; FFT)& ©]€3% Fa5d g
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(1) A1Z+d 9 EX (time domain analysis)
Mean HRT{(mean Heart rate, T

9:beats/min), SDNN(standard deviation

of NN intervals, ©$:ms)
(2) FAFAGEY (frequency domain analysis)
LFnorm(Low frequency normalization, 5
3 99(0.04~0.15 Hz), ©$):n.u), HFnorm
(High frequency normalization, 53 4%
(0.15~0.4Hz), ©$: n.u), LF/HF ratio(Low
frequency/High frequency ratio)9] #*& X

34t

4) &4 Wi
Matlab version 655 A}&3 RR
interval® A&33 FFTE 3T & U+s
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= 2 %9 LFnorm(Low frequency
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Fig 5. Binary progress for Calcutation of Pupil area

Spontaneous Pupit Size Changes
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Fig 6. Pupil size Variabilty for Sminute
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m. # % & X
1. Qubs SEM(NY o oY 2F)

27t 698 (55%), S4AF7F 57 (45%) 01 A 2.1,
d#Edss 2007 6%(55%), 30th7F 59
(45%) o] A th.(Table 1)

2) xR
F27E 119(44%), 9&47F 1478 (56%) 01 42
o, dxEzE 200 olstrt 119(44%), 30
7t 149 (5696) ] A th.(Table 1)

Table 1. Sex and Age distribution between
Experimental and Control Group

Experimental Control
n=11{100%) n=25(100%)
Sex Male 6(55%) 11(44%)
Female 5(45%) 14(56%)
Age Mean+S.D.(years) Mean=®S.D.(years)
29.09+3.86 29.36+2.46
Age  20-29 6(55%) 11(44%)
Group 30-39 5(45%) 14(56%)

2. Alut o| £ (HRV)
AHFH gz Aol HRT, SDNN, LF

orm, HF norm, LF/HFdl X BAZHo=Z #9
g #ol& YEl A gkgkth.(Table 2)

]

Table 2. Comparison of HRV between
Experimental and Control Group

Experimental Control
[tem of HRV P-value
Mean+S.D. MeantS.D.
HRT(beats/min) 83.69t8.19 78.78+10.95  0.075
SDNN(ms) 41.18+21.66 43.61x15.41 0.342
LF norm{n.u.) 62.03%16.22 58.68+22.93  0.316
HF norm{n.u.) 29.03+11.08 31.72%£16.08  0.341
LF/HF 1.80+1.34 1.65%£1.18 0.248
HRT: Heart rate, SDNN: Standard deviation of NN intervals,
LFnorm: Low frequency normalization, HFnorm: High

frequency normalization
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AEF+d dEF Alole] Pupil area, LF

norm, HF norm, LF/HF, BS.& SAl3o=®
& o7t Yov HIFY A BF
YA CR.# 1s.d7t d2TRY F931H4 &
$tt}.(Table 3)

Table 3. Comparison of PSV between
Experimental and Control Group

Controls
MeantS.D.

Experimental

MeantS.D.

ltem of PSV P-value

Pupil arealpixel) 4465.79+1380.34 11144.24£11209.38  0.109

LF norm(n.u.) 52.47£6.74 52.89£11.30 0.46
HF norm({n.u.) 39.32£6.06 36.07£9.70 0.16
LF/HF 1.39£0.42 1.680.86 0.15
B.S. (pixel) 5255.82£2093.27  8611.37£9088.99  0.142
C.R.(%) 44921411 36.68+10.62 0.017+
1s.d.(%) 49.82£14.16 38.50+15.99 0.039+

LFnorm: Low frequency normalization, HFnorm: High
frequency normalization, B.S.: Basic size, C.R.: Max.
Constriction Rate, 1s.d.: 1sec Dilation Rate

. stastistically significant differences control values at p<0.05
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