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Heart Rate Variability of Patients with Major Depressive Disorder
under Cognitive and Emotional Stimulus
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ABSTRACT
Object : This study was designed to assess the change of heart rate variability (HRV) during stimulation

test among the pati ents with major depressive disorder.

Methods : 15 patients with magjor depressive disorder (MDD) and 15 normal controls were enralled in
this study. We sequentialy measured HRV at basdline, during cognitive stimuli and emationa stimuli.

Results : Thereare significant differences between thetwo groupsin HRV index, TINN on basdine state
and under cognitive stimulus.

Conclusion : Stimulation protocol using HRV can be useful in estimating autonomic nervous function.
(Anxiety and Mood 2007;3(1) :26-31)

KEY WORDS : Major depressive disorder - Heart rate variability - Cognitive stimulus - Emotional stimulus -
Stress.
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Table 1. Comparison of the physiological and psychological va-
riables between patients with MDD and control

MDD Control
Measures p-value
Mean£SD Mean£SD

Age 41.0+11.0 40.0+13.1 0.811
Systolic blood pressure 120.7+14.4 122.3+ 7.8 0.697
Diastolic blood pressure 80.7*£11.0 78.3+ 6.5 0.484
Weight 62.4+12.3 67.7+15.2 0.301
Height 163.9+ 7.6 166.0-12.0 0.567
Body fat 26.1+ 4.3 28.7+ 5.1 0.148
HAMD 25.1+ 5.0 6.9+ 3.4  0.000*
STAI-S 56.9+10.6 40.1+11.0  0.000*
STAI-T 55.3+11.1 43.9+11.2 0.009*
BDI-r 28.0+£13.5 12.0+ 9.9  0.001*
SCL-r 16.3+11.0 6.7+ 6.6  0.008*
SCL-t 58.5+15.3 38.3+£21.6 0.007*

HAM-D : Hamilton depression rating scale, STAI-S : Spielberger
state-trait anxiety inventory-State, STAI-T : Spielberger state-trait
anxiety inventory- Trait, BDI : Beck depression inventory, SCL :
Symptom checklist. * : p<0.05
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Table 2. HRV indexes between patients with MDD and control
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Table 4. Intra-group comparison of control

' Cognitive Emotional
DD el T e i
Control
p-value p-value p-value p-value
Heart Rate (bps) 0.780 0.977 0.750 0.854
Mean RR (sec) 0.988 0.842 0.801 0.899
SDNN (sec) 0.143 0.584 0.396 0.588
CV (%) 0.080 0.377 0.322 0.475
RMSSD (sec) 0.258 0.346 0.410 0.765
PNN50 (%) 0.465 0.622 0.479 0.767
HRV Index 0.042* 0.392 0.250 0.470
TINN (sec) 0.033* 0.461 0.314 0.387
VLF (msec”2) 0.391 0.534 0.979 0.723
LF (msec”™2) 0.248 0.499 0.873 0.426
HF (msec”™2) 0.437 0.946 0.952 0.789
LF/HF 0.899 0.582 0.772 0.535
Lfnu (n.u.) 0.746 0.765 0.779 0.926
Hfnu (n.u.) 0.742 0.757 0.791 0.913
x : p<0.05
Table 3. Intra-group comparison of depression
B- Re B- CS B- ES Re- ES
Heart Rate (bps) 1.00 0.008* 0.296 0.072
Mean RR (sec) 0.605 0.007* 0.183 0.159
SDNN (sec) 0.938 0.033* 0.073 0.102
CV (%) 0.796 0.019* 0.050* 0.079
RMSSD (sec) 0.671 0.092 0.234 0.111
PNN50 (%) 0.313 0.118 0.852 0.363
HRV Index 0.310 0.010* 0.041* 0.243
TINN (sec) 0.380 0.014* 0.056 0.239
VLF (msec”2) 0.741 0.178 0.751 0.932
LF (msec”™2) 0.257 0.029* 0.436 0.530
HF (msec”™2) 0.872 0.470 0.172 0.442
LF/HF 0.711 0.030* 0.468 0.315
Lfnu (n.u.) 0.848 0.070 0.239 0.201
Hfnu (n.u.) 0.875 0.064 0.237 0.207

* 1 p<0.05. B : baseline, Re :
ES : emotional stimuli

recovery, CS : cognitive stimuli,
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B-Re B-CS B-ES Re-ES
Heart Rate (bps) 0.869 0.005* 0.239 0.135
Mean RR (sec) 0.492 0.013* 0.464 0.139
SDNN (sec) 0.163 0.907 0.400 0.383
CV (%) 0.168 0.402 0.533 0.251
RMSSD (sec) 0.221 0.846 0.368 0.427
PNNS50 (%) 0.221 0.829 0.342 0.999
HRV Index 0.470 0.770 0.503 0.808
TINN (sec) 0.232 0.834 0.684 0.660
VLF (msec”2) 0.439 0.497 0.560 0.732
LF (msec”™2) 0.266 0.692 0.696 0.423
HF (msec”™2) 0.244 0.505 0.472 0.674
LF/HF 0.950 0.375 0.240 0.144
Lfnu (n.u.) 0.774 0.557 0.479 0.241
Hfnu (n.u.) 0.777 0.547 0.471 0.231

* 1 p<0.05. B : baseline, Re :
ES : emotional stimuli

recovery, CS : cognitive stimuli,

o] HRVHa= 793k 2jo]2 HolA] gkojrt.

Zb ZT L2 HRVHH S HE =

&% A bRkt A= Al wE HRV ®igkE
A2 Hlwato] A3 75 Table 3o Feakdar, A
Z Ylel| A 2] FA s vl 24]E Table 4¢ A2lskqloh

Q8= A= 7]A R vl AXA 2= Absho)|
A AukE4=9} Mean RR, SDNN, CV, HRV Index, TINN,
LF, LF/HF 22 HRV A xEo] TAAORE {28t #}o]
= wark

QXA A= Hof o]zl 387+ 3]E 7] HRV+ ba-
seline®] Bl&] EAIHCZ F2)8t H3lE Holx| AT
ojojA AlE T4 AA 2k AdStellA= CVe HRV
Indexl|A] 7|4 Ao vl&l] SAXOE {2t Alo]& E"ﬂ
o} 3572k S A A il A Abolel] FAIA L
98t atol= (USITh

kA Az 71ARI9 AAA 2= A3t Heart
rate9} Mean RR% A o2 {23t Afo]& HYO
oJoja] AleHgt 327t B EVISF TA A i el
A% baseline®] B3| BAIFCE Fo3 HIlE HolX
2ekth

S10
]

nom

B QAo AREE $2% SAe] A7 s} o
2 Qo] 5 BRHEE IRVE Hsih, 7
£A779) BAE AEHoR ek 3] ANH A

-

29



AN AR sk A HRVS W b
ZA}—O}—OﬂT}}— X}‘ =
7] Sl At H]

é]]:]—'J O]H]—Xﬂo]

?{_ﬂ
< ]
[
ox
o
N
0
s
2
[o
N
I

01 o T
A feld Aot Qgle oleld Aske $8% Bk
ATE 7

27 Hlad o AFEI P T Huzke] 4lu
ET7F Y% Aol Hol= A= thE Aol ol
g atol= ofg] 7HA aliAo] ks eARt 252 A3tel

A7) Wk PG Bom, 2 e 23
o obd ukel UE A1So|A el g

=5t %wxaowﬂ w o] oje A
A5477 2] @37} et
AAR T AT
23 @A §o)

4 A% B Auel HRVESE: A1 Ao
7 g, ol B ATlA F 4w it ek 2
Kol AWA O o] gl AE FohiA Ravky ¥

9 7] ] 9l AYE
A 925 A Yol 7148} 1A
AuHE4= Mean RR, SDNN, CV,
HRV Index, TINN, LF, LE/HFoIA f2J3t 2fo] = o]
3 ok AU ETAM T ol st Hgo] AEF AT, §-
&5 FATAAE o ket AxoA] o8t HigtE 1
Ak F Y AEe AAH A5 FHls o A
ol vla &% xkel A-gAAA7F o BRls vk
B3l Zojt}, o]yst A= AAA Ah=o] AEAIAA 7]

%
lo 0?

¢

5 WEE fuslel HRVASE fisits aviss
Bo] I, $-2% DA 918 HRVASE Relet
£ APOsE dugee Anen ¢ 4 9

30

ool AgE 3E1te] BETIeM T ek BE 7]AA]
¢} vlwsto] FAAHOR {23 HRVF = HolA ¢b=
), o= F At BF ASAGATE 71AA] FEo R B
HAth= 2 AR

ojojr T4 AM A5S FETE el HRVE ¥
St ARt E ARES i SRk e
& A A=l digt wkgelA 2pol7t Sle Zlola, ol %
zJol= FAA A 59 2= AFstol| A HRV st 5-9)
g atel5 B Jlojgke 7MY S siglet, =5 @A I

oA iz 2] CVe HRV Indexollx] 7]A%] ¢}
Hlwsto] FAA R ook AdE 2l o Qlgith H
= HRVE &4k gt A% 5 AolAnt foe
AdE gRlstARt olgfdt Aak= 55 S
OF 3 XA A= HRVe st Aol fo)s arrt
5 Aow 7wk

28 059 AR PHA Aol Fo7t Ao]E no

A gagen, 1 olfEAE W, & é_lf;aow AHg-
Wio] A& A L MEtE FEd] &)
A Aol B4 RRE AR, B, A4 AT FU9
RHAQATL $-2F B Az )
o Aok F8A £ S 5 4 Ak me 5
AN AT w3k BAE tekeb A
AFA AwaE et .

o @ARE A wd A, e ) 4
1At o wke ﬂx}# Aoz oq:rLE

" o to -4

30 o oA @

jany
=
<
o
o2
o%
o

24 9n 48, o 5 294 Bl
8] BAA RHrks Holeh A, $2FOT A
B Bl A AkE FuolEe $-2%0] g A7
A 3% e 5% 9 Zolt

%
fom AT AYPAW FF A FoSPNE
Gole BT thPoR FAE ATE Ame) nE JE
o] Q= Al oA
B4 HOl: o587l - BNl - A4 A
A AT A

REFERENCES
1. Veith RC, Lewis N, Linares OA, Barnes RF, Raskind MA, Villacres
EC, et a. Sympathetic nervous system activity in major depression.
Basal and desipramine-induced alterations in plasma norepinephrine
kinetics. Arch Gen Psychiatry 1994,51:411-422.

Anxiety and Mood | Volume 3, No 1 | April, 2007



oA, E

. Tulen JH, Bruijn JA, de Man KJ, Pepplinkhuizen L, van den Mei-

racker AH, Man in't Veld AJ. Cardiovascular variability in major
depressive disorder and effects of imipramine or mirtazapine. J Clin
Psychopharmacol 1996;16:135-145.

. Moser M, Lehofer M, Hoehn-Saric R, McLeod DR, Hildebrandt G,

Seinbrenner B, & al. Increased heart rate in depressed subjects in

spite of unchanged autonomic balance? J Affect Disord 1998;48:115-124.
. Agelink MW, Broz C, Ullrich H, Andrich J. Relationship between

major depression and heart rate variability. Clinical consequences and
implications for antidepressive treatment. Psychiatry Res 2002;113:
3 3;_‘_%/&4 B_z] ul}

139-149.
Szl 934 o] e v =ule] gz} 9l
Ap S A AAA ] S 20061143338,

. Tesk Force of the European Society of Cardiology and the North Am-

erican Society of Pacing and Electrophysiology. Heart rate variability:
Standards of measurement, physiological interpretation and clinical
use. Circulation 1996;93:1043-1065.

. $Zul AmkES Ho] (Heat Rate Variability) 272 Az}

QAFA B AAIAA 2] F 2004,12:3-14.

. Evrengul H, Tanriverdi H, Dursunoglu D, Kaftan A, Kuru O, Unlu U,

et al. Time and frequency domain analyses of heart rate variability in
patients with epilepsy. Epilepsy Res 2005;63:131-139.

. Kleiger RE, Sein PK, Bosner MS, Rottman JN. Time domain

measurements of heart rate variability. Cardiol Clin 1992 Aug;10:
487-498.

. Giardino ND, Lehler PM, Feldmann JM. The role of oscillation in

sdf-regulation: A revision of the classcal model of homeodtas's, In:
Kenny D, Carlson JG, McGuigan FJ, Shepperd JL editors. Stress and
health. Amsterdam: Harwood;2000. p.27-52.

. Ponikowski P, Rosano GM, Amadi AA, Callins P, Coast AJ, Podle-

Wilson PA, et d. Transent autonomic dysfunction precedes ST-seg-
ment depression in patients with syndrome X. Am J Cardiol 1996;77:
942-947.

. Bilchick KC, Fetice B, Djoukeng R, Fischer SG, Fletcher RD, Singh

SN, et a. Prognogtic value of heart rate variability in chronic conge-
tive heart failure (Veterans Affairs Survival Trial of Antiarrhythmic
Therapy in Congestive Heart Failure) . Am J Cardiol 2002;90:24-28.

. Guinjona SM, Bernabo JL, Cardinai DP. Cardiovascular tests of au-

Anxiety and Mood | Volume 3, No 1 | April, 2007

14.

15.

16.

17.

18.

19.

20.

2L

22.

23.

24.

25.

26.

27.

ks,

(0]

A =
— S

tonomic function and sympathetic skin responses in patients with major
depression. JNeurol Neurosurg Psychiatry 1995,58:299-302.

Carney RM, Blumentha JA, Stein PK, Watkins L, Catellier D, Ber-
kmann LF, et a. Depression, heart, rate variahility, and acute myocar-
did infarction. Circulation 2001;104:2024-2028.

Sein PK, Carney RM, Freedland KE, Skala JA, Jaffe AS, Kleiger RE,
et al. Severe depression is associated with markedly reduced heart
rate variability in patients with stable coronary heart disease. J Psy-
chosom Res 2000;48:493-500.

Carney RM, Saunders RD, Freedland KE, Stein B, Rich MW, Jaffe
AS. Assocration of depression with reduced heart rate variability in
coronary artery disease. Am JCardiol 1995,76:562-564.

Dalack GW, Roose SP. Pergpectives on the relationship between cardio-
vascular disease and affective disorder. J Clin Psychiatry 1990,51: 4-9.
Rechlin T, Weus M, Spitzer A, Kaschka WP Are affective disorders
asociated with dterations of heart rate variability? J Affect Dis 1994,
32:271-275.

Ishibashi K, Yasukouchi A. Analysis of heart rate variability during
mental task with reference to ambient temperature. Appl Human Sci
1999;18:219-223.

Thaver JF, Lane RD. A model of neurovisceral integration in emotion
regulation and dysregulation. JAffect Disord 2000,61:201-216.
Hansen AL, Johnsen BH, Thaver JF. Vagal influence on working me-
mory and attention. Int J Psychophysiol 2003;48:263-274.

Hansen AL, Johnsen BH, Sollers 3 3rd, Stenvik K, Thaver JF. Heart
rate variability and itsrelation to prefrontal cognitive function: the effects
of training and detraining. Eur JAppl Physiol 2004,93:263-272.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An Inventory
for measuring depression. Arch Gen Psychiatry 1961,4:561-571.
Spidberger CD. STAI: Manud for the State-Trait Anxiety Inventory.
Palo Alto: Consulting Psychologist Press 1983.

a2 FA YFHsATFa o] A D AH(Symptom
Checklist: SCL 90). w3 djdha #A FFHs A4 HA.
A A s e | A48 8] A}2000. p.383-387.

Hamilton M. A rating scale for depresson. J Neurol Neurosurg Psy-
chiatry 1960;1960:56-62.

b, 3] Paroxetineo] &7 Fake] S /N1 HRY
g wistel mix= FFF gl 3] A] 2006:2:101-107.

31



