FHEGEEEE H218 B5%
J. of Korean Acad. of Rehab. Med.

21, No. 5, October, 1997

Alube] 2-2] Power Spectrum -4 ol] ¢]g}
B Al A&7 HIt

AANANGZ o3 Ao, o4 FA%G s
AAd gz ZRANY A 9 ARGz a5y AedTae

HEM - HMY - PR - T0|Y - EM
A o F- HIIA - NTHex - 0]Y S

= Abstract =

Assessment of Autonomic Nervous Function in Young Adults
by Power Spectral Analysis of Heart Rate Variahility

Joong Son Chan, M.D.,, Sae Il Chun, M.D., Kyung Ja Cho, M.D.

Mi Ryeong Jin, M.D., Tae Sun Kim, M.D., Deog Young Kim, M.D.

Juhn Ahn, M.D., Kee Sam Jeong, Ph.D*, Kun Soo Shin, Ph.D**,
and Myoung Ho Lee, Ph.D*.

Department of Rehabilitation Medicine, Yonsei University College of Medicine
Institute of Traditional Medicine, Yonsei University College of Medicine
*Department of Electrical Engineering, Yonsei University College of Engineering
*tnstitute of Medical Instruments Technology, Yonsei University

The powers of the low-frequency(LF) and high-frequency(HF) components characterizing heart
rate variability (HRV) appear to reflect, in their reciprocal relationship, changes in the state of
the sympatho-vagal balance occurring during orthostatic stress with head-up ftilt.

We studied 24 healthy volunteers (median age, 23.1 years) who were subjected after a rest
period to a series of passive head-up tilt steps chosen from the following angles: 0° 15°, 30°,
45°, 70°, and 90° under the condition of frequency controlled respiration(0.25Hz) in order to get
data of the Korean young adults.

During head-up tilt, heart rate and normalized low frequency power(LFy : 0.05~0.15 Hz)
of HRV showed significant increase{p=0.000), but normalized high frequency power(HFy : 0.2~
0.3 Hz) and total power showed progressive decrease(p=0.000, p<0.01 respectively). Male
showed significantly higher LFy and lower HFy than female at tilt table angle 0°(p<0.01).

Power spectral analysis of HRV appears 1o be capable of providing a noninvasive quantitatibve
evaluation of graded changes in the state of the sympatho-vagal balance,

Key Words: Heart rate variability(PSA), Sympatho-vagal balance, Head-up tilt, Power spectral
analysis(PSA)

928



A4 9] 991 : A¥PEE ) Power Spectrum Aol 23k 4 Ale] AAAAS Wl 929

M =

A&AAAE AR €9 9 Beid 59 2
e 2o R2A, AR digk Mg WA
243 dHAAE fAE Fad Jeg ddsla
A, HEF, QASH g HYs 2 ARy
Al Ao} FaWlFat 22 AUde] FrlshaA,
o5 Agwt A-FAZ AL Al g
BAlel Eolzla, ololl whebd AgAAHA BEE F
3] Hr 4 de wge] "ade] =A diFs
et Ao 8z we S EF 59 2E 9
2 AFel W A9FA HEEY Wy, Hed
Adgel & F3 AT 259 &4, FA9EE o
28 49 54 Hoh AFAEA AHAG
E-o i WF F4, A& AsgelgE
A, GFEoll g AEARAY kg, de] FgH &
F, 5% U SR uid H9 § 9 7
A o] AARYH A el ol
Aol gF3rl olga Aol HFepA} F
F4 Welele FHolld ALl B Altto]
so] ghe.

A8 e Ae Y SAE Asle] #9)
o] wabalu] Al S(heart rate variability)S- A
] W5E gulsle Ao| ofvgl, AAF)(o]
6 R-R 7)) AA wEE 34, Ay
AL e, AgubEe. ZulAd A inoatrial node)
o digt A&A73AY =424 9 FAAL A
] Rl gele] AU SuAAl e
o IPART Rapdide] A7 AdHeg A4
sle] AAEg z2AsA Heur Aubiss 24
K AeANZA 27, FagAF e 7y
A W 7k $EEE WA ¢ Pyt

A E EAubge A=A Al¥EAe] geov
WAFHY A Z15Hhb g el
g At AEslm gt AwbuiZuge)
WA Axe) 5AE Follo] AgAH AT At
gl vX e s AFE 4 ded, dubge
2 AR E2Abis) Felgode] Bawde] £
2 Aok Aty FAubyge Al el dig
Ay BAg deFEAe w3 9 Faiig
FE Aol ¥t AEE AR g, Falgady

PAPEE YRY o ojdulel 4o UEE
A3 il 4438 RR 149 A7 AEg
Folg JRem FAYoEA Azl v e
A% Fag- BAE RoiFw, power spectrum
4& Folol A4S FagiRe dexE ¥
Y 5 QP 2 power spectrom Aol = A]
Al A9 AFel vehiedl, ME24 9 renin-angi-
otensin system¥} =%l 0.05 Hz ojale] x=|Fs} AJE
B 24 Fl 01 He e zesl AR agm
025 Hz _y';_u‘ig} 1_;'4_:‘-4_ Aj‘-ﬁ.—o}I:]-(Fig 1)4,6.9.10,”,15,23.29).
ol2ldt Ful AEEL ANAFHU BFw el vt
gt HFstod A GHAHE FHB, ol AR
A S AeAR3Ae EFEE it A5
9 e Fz gkmA BEY GFSABA
(baroreflex)9} Hado] gle whd, SHEH A
25t AEE Aol OB wlFARY 2A4ETH
Pae] o] FagAZAY LEEe) dF AEz
’(:I %1_?4}] glt:]_'f,mﬂﬁﬂiﬂ]).

B oAeltd e 2499 AR e A diE
ez, AEAAM N ble)E o]-§% 2 H3}
{orthostatic  stress)alol] 4] Fulpad HAS Ego
Aupgell o A & Foleta, ¥
¥ AEARENG 27 AWE AG AzABRA
o] &s3tz} 3h]ch

Power(msecs)
4//—
r
—
mm

0 1 1 1 1
0 0.1 0.2 0.3 04 05

Frequency(Hz)

Fig. 1. Threec major components of HRV spectrum VLEF
(very low frequency power: < Q.05 Hz), LF(low
frequency power: 0.05~0.15 Hz), HF(high
frequency power: 0.2~0.3 Hz).
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Fig. 2. Diagram for procedure of HRV signal processing.
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Fig. 3. HRV signal processing,
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Table 1. Changes of Heart Rate during Head-up Tilt

Angle il 0 0 0 0 0
0
Gendor 15 30 45 70 o0
Male 67.1x7.0 66.5+8.5 69.3+10.1 73.1+113 79.11+12.2 788+11.2
Female 73.1+74 725170 735+ 6.7 773+ 7.1 82.71 84 835+ 383
Average 70.1£7.6 69.5+8.2 714+ 87 7524+ 95 8091104 8L.1+ 99

Values are mean = S.D.(beatsfmin).

Table 2. Changes of Normalized Low Frequency Power during Head-up Tilt

Angle

0, 15° 0 45° 0 0

Gender 0 5 30 5 70 90
Male 038240094 0353+0,120 0.443+0.119 048940107 0542+0.119 0.565+0.117
Female 0.23240095 028040103 034810122 044530.124 0.5294+0.126 0.518+0.120
Average 030710120 031710115 0.395+0.128 046710.115 0.536+0.120 0.541+0.118

Values are mean+S.D.{nu), *p<0.01.

Table 3. Changes of Normalized High Frequency Power during Head-up Tilt

Angle

o 0 30° ol i} 0"
Gender 15 45 70 9

Male 041740133 041520156 029910.153 0.240+0.141 0.154:+0.101 0,173+0,100
Female 0.59210.157 0.526+0.132 0446+0.174 0.317+0,188 0222+0.168 0.210+0.125
Average 0.504£0.168 0471:£0.153 0.372+0.177 0.278:£0.167. 0.188+0,140 0.1911+0.112

Values are mean=$.D.(mu), *p<0.01.
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Fig. 4. Changes of normalized low and high frequency
power during head-up tilt,

(p=0.00), T+ IFTF HZH«—0.004 x FATE+0497
9 PAE 2 (R=0.616, p=0.00)(Fig. 4).
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Table 4. Changes of Total Power during Head-up Tilt

Angle

o o 0 45° 70" 0
Gendor 15 30 0 %0
Male 337.4£379.0 417.142772 2889%167.0 204.5+139.6 2353%165.1 286.14239.4
Female 460.0£274.2 419613300 4342+379.7 313412424 289.81191.8 280.7+136.9
Average 498.7+321.4 418.42298.0 361.6:£2963 259.0%£201.3 26261772 283.4:+190.7

Values are mean = S.D.(msec’).
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