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ABSTRACT

patients with a MDD.

cance.
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Objective : There have been few comprehensive studies on the analysis of 24-hour HRV of major depres-
sive disorder (MDD). The purpose of this study was to compare the autonomic nerve system of patients
with a MDD with healthy patients and to examine the physiologic and clinical effects of 24-hour HRV by an-
alyzing whether the HRV demonstrates the level of depressive symptoms after improving the symptoms in

Methods : The 24-hour HRV was measured in patient groups with a MDD (n=16) and control groups
(n=16). The patients with a MDD received the follow up test for two months after the treatment.

Results . There were significant differences among the indexes (SDNN, rMSSD, SDNN index, and
pNN50) of time-domain analysis and the indexes (TP, VLF, LF, HF, and ULF) of frequency-domain analy-
sis of HRV between patient and control groups. The means of RR, SDNN, SDANN, and TP increased after
two month of the treatment, comparing them with before the treatment, but there were no statistical signifi-

Conclusion : The results of 24-hour HRV analysis indicated significant decrease of HRV indexes among
MDD patients which may suggest decrease of parasympathetic nervous functions. (Anxiety and Mood

KEY WORDS : Heart rate variability - Autonomic nervous system - Major depressive disorder.
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71813 7092 ole] Azl QlojA] fole Aol ¢

=
Ak Ho e 4] X|3E= ARFYS 24 (time domain anal-
ysis) T} Fakd S B4 (frequency domain analysis) o &
AbESEIAL, Fubas Hg WO B 7)o 2 0|8 E=
Fast Fourier transform B T4l 244|171} o] A7F =
B Bt S WS o2y dEila o] dis) Hok
gt A2l E ghrhal g4 ¢l Lomb periodogram-s
AF-8319et”

AIRFRS A A3k 2= 24A1F Bt

o HA A8 (mean of all
RR intervals between normal beats, mean NN), 24A]7t &
oF 243t AAF AulrtA o] 2 H A} (standard deviation of all
normal RR intervals in the entire 24-hour recording, SDNN),
58 7HAutcke] ot AEA ] 5 HA K standard devia-
tion of the average normal RR intervals in all 5-minute
segments of the entire 24-hours recording, SDANN), 5%
HAmeke] ot AlubrbA o] #EHAke] Wt (mean of the
standard deviation of all normal R-R intervals for all 5-
minutes segments of the entire recording, SDNN index),
o] AuitA ol ZpolEof thel Aol Bt| Alg(the
square root of the mean of the sum of the squares of dif-
ferences between adjacent normal RR intervals, TMSSD),
A A EASo] tisto] o] AEITEA0] 50 ms )4} 2ol
7} U= 7H4429] B]E-(percentage of adjacent R-R intervals
that varied by more than 50 ms, pNN50) 1|3 48k<= o]
T A HE(integral of the density distribution divided by the
maximum of the density distribution, HRV index)& 4]
SRk

FupdY B4 AR2e F oY AT 49
(ULF : 0.0003~0.003 Hz), 2453} G (very low frequency,
VLF : 0.003~0.04 Hz), A5 9<(low frequency, LF :
0.04~0.15 Hz), 22571} 9 %(high frequency, HF : 0.15~04
Hz), A1t 999] 432 GI(nLF : LF/total power-VLF
x100), 2153} F9 o] HAsE T9(nHF : HF/total power—
VLFx100) Z12]aL Aj5=u} Gt a=up 2] B|(LF/HF)

22X 2= 47 (median) 2 AL (interquartile

range) 2 A|AISFAIL 2452 p-value<0.052. 2 3Fch
FR9-27 ol BRrje} At Qs AjRoA Lol 7], &
A, A-EFA = 59 A48 M= Mann-Whitney U test
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vl Z, A7 ARF AT A= AR S 27l olehe A A}
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o] A3t TAE E4317] $13ll Spearman A3 E4S Al8s
k. Aot Aol gt A A= HFEE 2T E o
SPSS 19.0 version= ©]-8-5}3th.
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2 I

QTSI UAN EM H|W
At A= QIFHEAISH AkE = Table 19 A= S
CHTable 1). A& A0 8024 of] T2 HAF T 277}
v wsto] A% (p=0.086) L AJH(HA 7, oA} 95 vs. HAF 8
4, o2} 8%, p=0.780), AI&=FA]4=(p=0.696)°1 L] EAIEH]
© 2 {3t atolE Holx] ¢rfth CGI-S, HAMD, HAMA
o ZH2 Ale|d] Wrtol| A= o927l SAtat Y iz
A Fogt ZpolE BATHCGI-S, p<0.001 : HAMD, p<
0.001 ; HAMA, p<0.001).

ZFRL2%I0H EHXte| 24A|1ZF AMldtHo|= 2

TRl SR A iRt 1ol ARl =E
H| w3l wf AJ7FE o] B4 2]3£3] SDNN, rMSSD, SDNN
index, pNN50(SDNN, p<0.039 ; rMSSD, p<0.011 ; SDNN
index, p<0.001 ; pNN50, p<0.011) Y Fu}4eje] B Ao
TP, VLF, LF, HF, ULF |37} -9t Z}o]& HSATHTP, p
<0.005 ; VLFE, p<0.006 ; LF, p<0.003 ; HF, p<0.010 ; ULF,
p<0.035). SDANN, LF/HF ratio A4+ izt v|ske] 3=
Q9-27fof| Aftoll A Wokou; SAH o7 [-ol5iA|= o
rcH(Table 3).

ST AHE 4 ANPo]E Afololli §ol3t A

TA7E ZAEHA] FhTH(Table 4).
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24 of| A 2|7 H5of whek {23k 2pol & Hel Ao ¥is(CGI-S,

F29-24 o] 3x}E04 Wilcoxson signed ranks testE&  p<0.003 ; HAMD, p<0.001 ; HAMA, p<0.001), 24A]7t 4]
o|-g-5ko] 4l2f 7k} 24417t Aol o] tiste] A= A vPHo| = Aufol|x= FAKCE {23t Ao & Ho|R] %k

Table 1. Demographic and clinical characteristics in depression group and control group

. i MDD (N=16) Control (N=16)
Clinical variables > = = = p-value
Median Interquartile range Median Interquartile range

Male, n (%) 7 (47.8) 8 (50) 0.780
Alcohol, n (%) 4(25) 5(31.3) 0.780
Smoking, n (%) 6(37.5) 4 (25) 0.564
Age (yn) 46 30.8 fo 52 28 25310 42.3 0.086
Height (cm) 166.5 16210 173.8 167.5 162.510 174.8 0.642
Weight (kg) 64 53.3t0 71 64.5 56.31074.3 0.897
BMI (kg/m?) 23 20.5t0 24.6 22.5 21.21023.9 0.696
CGI-S 4 4105.8 1 1to1 <.001*
HAMD 22.5 1810 26 3 2to 4 <.001*
HAMA 21.5 19 10 24.8 3 210 3.75 <.001*

Comparison using Mann-whitney test, chi-square test and Fisher's Exact test, Interquartile range : 25th percentile to 75th * : p-val-
ue<0.05. MDD : major depressive disorder, SD : standard deviation, BMI : body mass index, CGI-S : Clinical Global Impressions-
Severity, HAMD : Hamilton Depression Scale, HAMA : Hamilton Anxiety Scale

Table 2. Comparison of time-domain 24hours HRV measures with depression and control group

MDD (N=16) Control (N=16)

Median Interquartile range Median Interquartile range p-value
Mean HR (min) 74.9 69.6 to 84.1 73.4 69.5t0 81.2 0.696
Mean RR (msec) 804.3 720.7 t0 865.8 821.2 742.8 t0 870.5 0.724
SDNN (msec) 130.4 105.6 to 143.6 170.9 123.8 to 188.9 0.039*
rMSSD (msec) 22.5 15.6 to 28 32.6 23.1 10 39.3 0.011*
SDANN (msec) 112 95.7 to 121.1 162.5 108.6 to 181.3 0.061
SDNN index 42.3 34.1to 55.2 63.4 51.2to0 66.5 0.001*
PNN50 (%) 3.2 07t07.3 1 41017.2 0.011*

Comparison using Mann-Whitney test, Interquartile range : 25th percentile to 75th percentile. * . p-value <0.05. MDD : major de-
pressive disorder, SD : standard deviation, BMI : body mass index, CGI-S : Clinical Global Impressions-Severity, HAMD : Hamilton
Depression Scale, HAMA : Hamilton Anxiety Scale, Mean RR : mean of all RR intervals between normal beats, SDNN : standard
deviation of all normal RR intervals in the entire 24-hour recording, SDNN index : mean of the standard deviations of all normal RR
intervals in all 5-minute segments of the entire 24-hour recording, SDANN : standard deviation of the average normal RR intervals
in all 5-minute segments of the entire 24-hours recording, rMSSD : the square root of the mean of the sum of the squares of differ-
ences between adjacent normal RR intervals over the entire 24-hour recording, pNNS50 : percent of differences between adja-
cent normal RR that are >50 ms over entire 24-hour recording

Table 3. Comparison of frequency-domain 24hours HRV measures with depression and control group

MDD (N=16) Control (N=16)
. . . ; p-value
Median Interquartile range Median Interquartile range

Total power, msec’ 2,565.4 1261.2 to 3505.2 4,505 3127.5t0 5581.3 0.005*
ULF, msec? 1,6627.7 11197.9 10 21696.8 25,956 14773.5 to 33332.5 0.035*
VLF, msec? 1,633.9 963.2102716.3 3,027.5 2128.6 10 3779.5 0.006*
LF, msec’ 463.7 205.7 to0 891.9 964.9 685.1 t0 1259.6 0.003*
HF, msec’ 209.1 129.9 to 375.1 569 26210 927.9 0.010*
LF/HF 2.5 1.7 10 3.5 3.2 2.2t0 4.2 0.341
nLF (%) 65.1 55.9t072.2 67.1 61.71073.9 0.445
nHF (%) 34.9 22.8 to 44.1 32.9 26.11038.3 0.445

Comparison using Mann-Whitney fest, Interquartile range : 25th percentile to 75th percentile. = . p-value <0.05. MDD : major de-
pressive disorder, SD : standard deviation, TF : total frequency power, ULF : ultra frequency power, VLF @ very low frequency pow-
er, LF : low frequency power, HF : high frequency power, LF/HF : ratio of power in LF/HF, nLF @ LF in normalized units, nHF : HF in nor-
malized units
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Table 4. The correlation of the 24hours HRV measures with clinical variables in patients with MDD (n=16)

Total

Mean HR Mean RR  SDNN rMSSD  SDANN  SDNN  pNNS50 ULF, VLF, LF, HF,
. . power, 2 2 % , LF/HF

(min) (msec) (msec) (msec) (msec) index (%) msec?  Msec msec® msec’ msec
CGI-S 0.396 —-0.396 —0.430 —0.614* —-0.466 —0.603* —0.583* -0.626* -0.402 -0.572* -0.573* —-0.530* —0.078
HAMD 0.480 —0.480 -0.215 -0.245 -0.200 -0.202 -0.280 -0.282 —-0.206 -0.248 -0.265 -0.203 0.036
HAMA 0.431 -0.431 -0.416 -0.334 -0.424 -0.289 -0.351 -0.276 —0.404 -0.276 -0.351 -0.325 0.006

Spearman’s correlation coefficient, * :

5-minute segments of the entire 24-hours recording, rMSSD :

p-value <0.05. CGI-S : Clinical Global Impressions-Severity, HAMD : Hamilton Depression
Scale, HAMA : Hamilton Anxiety Scale, Mean RR : mean of all RR intervals between normal beats, SDNN
all normal RR intervals in the entire 24-hour recording, SDNN index :
all 5-minute segments of the entire 24-hour recording, SDANN :

standard deviation of
mean of the standard deviations of all normal RR intervals in
standard deviation of the average normal RR intervals in all

the square root of the mean of the sum of the squares of differences

between adjacent normal RR intervals over the entire 24-hour recording, pNN50 : percent of differences between adjacent nor-

mal RR that are >50 ms over entire 24-hour recording, TF :
quency power, LF :

total frequency power, ULF :
low frequency power, HF : high frequency power, LF/HF :

ultra frequency power, VLF : very low fre-
ratio of power in LF/HF

Table 5. Psychological characteristics and 24hours HRV at pretreatment and 2 months after treatment in MDD group

Baseline (n=14)

After 2 months of freatment (n=14)

- - - - p-value
Median Interquartile range Median Interquartile range

CGI-S 4.5 4to 6 4 3to 5 0.003*
HAMD 23.5 18 to 26 13.5 121017 0.001*
HAMA 22.5 19 to 25 13.5 10.810 16.3 0.001*
Mean HR (min) 76.7 70.51t0 85.6 75.3 69.3 to 84 0.490
Mean RR (msec) 786.5 709.5 to 858.3 801.6 722.5to0 873 0.594
SDNN (msec) 124.6 103.7 t0 139.8 132.2 109 to 158.6 0.551
rMSSD (msec) 20.7 1531027 243 18.3 10 32.4 0.433
SDANN (msec) 110.9 94.61to0 121.1 115.4 80 to 144.6 0.638
SDNN index 39.9 32.6 1o 54.7 44 35.310 55.4 0.807
PNN50 (%) 2.8 0.6t0 6.8 3.7 1.810 10 0.479
Total power, msec’ 2,052.1 1193.4 to 3334.9 2,465.3 1401 to 3799.6 0.331
ULF, msec® 15,650.6 10749.1 to 21117.1 17,332.8 1167210 27014.8 0.363
VLF, msec? 1490 890 to 2300 1817 1024.3 to 2887.5 0.397
LF, msec’ 375.9 197.8 to 704.9 449.1 26310 795.4 0.551
HF, msec’ 170.2 127.5t0 321.3 244.6 159.410 379.2 0.433
LF/HF 2.8 1.8103.9 2.8 1.7 to 4.8 0.289
nLF (%) 67 56.51073.2 66.1 54.81075.9 0.470
nHF (%) 33 26.8 o 43.5 33.9 24.1 10 45.2 0.470

Wilcoxson signed ranks test, Interquartile range : 25th percentile to 75th percentile =

order, SD : standard deviation, BMI :

5-minute segments of the entire 24-hours recording, rMSSD :

. p-value <0.05. MDD : major depressive dis-

body mass index, CGI-S : Clinical Global Impressions-Severity, HAMD : Hamilton Depression
Scale, HAMA : Hamilton Anxiety Scale, Mean RR : mean of all RR intervals between normal beats, SODNN :
all normal RR intervals in the entire 24-hour recording, SDNN index :
all 5-minute segments of the entire 24-hour recording, SDANN :

standard deviation of
mean of the standard deviations of all normal RR intervals in
standard deviation of the average normal RR intervals in all

the square root of the mean of the sum of the squares of differences

between adjacent normal RR intervals over the entire 24-hour recording, pNNS50 : percent of differences between adjacent nor-

mal RR that are >50 ms over entire 24-hour recording, TF :
frequency power, LF :
nHF : HF in normalized units

t} Mean RR, SDNN, SDANN, TP 5<& 2|& #o] H|5}o
A& 270 FolA =A UEpdou FAHC R FolsiA|=
29}TH(Table 5).
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total frequency power, ULF :
low frequency power, HF : high frequency power, LF/HF :

ultra frequency power, VLF : very low
ratio of power in LF/HF, nLF : LF in normalized units,
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