Sleep Medicine and Psychophysiology

M - HAMa| 25(1): 15-20, 2018

& X0

https://doi.org/10.14401/KASMED.2018.25.1.15

SSTON BRIOIM SHA L HNH ASRA A| MfHo|o] Hs}

Change of Heart Rate Variability in Depressive Disorder
after Physical or Psychological Stress
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m ABSTRACT

Objectives: This study was designed to assess the change of heart rate variability (HRV) at resting, upright, and psychological

stress states in depressive disorder patients.

Methods: HRV was measured at resting, upright, and psychological stress states in 62 depressive disorder patients. We used
visual analogue scale (VAS) score to assess tension and stress severity. Beck depression inventory (BDI) and state trait anxiety
inventories | and Il (STAI-l and Il) were used to assess depression and anxiety severity, respectively. Differences between HRV
indices and VAS score were evaluated using paired t-tests. Gender difference analysis was conducted with ANCOVA.

Results: SDNN (standard deviation of normal to normal intervals), LF/HF (low frequency/high frequency), and VLF (very low
frequency) were significantly increased, while NN50 and pNN50 were significantly decreased in the upright position compared
to resting state. SDNN, RMSSD (root mean square of the differences of successive normal to normal intervals), and VLF were
significantly increased, while pNN50 was significantly decreased in the psychological stress state compared to resting state.
SDNN, NN50, and pNN50 were significantly lower in an upright position compared to a state of psychological stress, and LF,

HF, and LF/HF showed no significant differences

Conclusion: The LF/HF ratio was significantly increased after physical stress in depressive disorder. However, the LF/HF ratio
was not significantly increased after psychological stress, and the change in LF/HF ratio after physical stress and psychologi-
cal stress did not significantly differ from each other. Significant increase in SDNN, NN50, and pNN50 in an upright posture
compared to psychological stress suggests that depressive patients react more sensitively to physical stress than psycholog-
ical stress. Sleep Medicine and Psychophysiology 2018 ; 25(1) : 15-20
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£ Az o] 7)Aol HELE AldlHo| %k (heart rate vari-

B
ability)2tal ghe}, 4lupol= duba o7 w4l t
A

= =
71—/\]7:1011 9,]3H % é B2 AdhHo|E = AUl o] ;(]_g}\]
Sty Zﬂii A ZFEtHCamm 5 1996).

X}%"J%‘ 152 AAks7] S8l
1, 19779 Al A =&
Ajrgo] Aubao] o] 7o} ol gk Q77 Rk
QTHEwing 5 1985 ; Wolf 5 1978). 19804t} Sukol:=
AlabH o) =7F ST A 0] 50 ANYE Q] oSl Aket =
Apido] g HRA Abriol el QA bl B2 ol
HtH(Kleiger 5 1987).

Ajapdol = of AR F 7H Wol AREE= Zlo] Al

FY FAM Y ke o EAolth AlXE o 74
= A&5HE A=A Z-2+9] QRS complex Ato]9] 7+
(normal to normal interval, NN)I} 4l8t=& EA5}= 7
Woltk, NN 7H4 9] E=HA|(standard deviation of NN
intervals, SDNN)+= 7] 5% Al7F &t AHio| = HAE
U= A E2A AE8A 9] oHg e A4 259 vk
A vehdoha & 4= QLo A Al AlubiEo] ThEal
2Hd o] wsto] sl A& Al
A g ofulgi, A4 NN 2H4e] Holo] A% B
79 2 EZk(root mean square of the differences of suc-
cessive NN intervals, RMSSD)-> =2 Hulgt 4174 9] 24

£ Rkttt NN5O2 49 NN 71859 Wol7} 50 ms
B} £ 329 $o]H, pNN502 ZE NN 7H4 2] NN50
o] H] & & T A ¥ B RMSSDe} 7 Fa7t A7 o] 4
HFgecHCamm 5 1996 ; Kleiger 5 1992). A7k 4
Hol| A= AdlHo| =2 =451 A|7te] Zol7} 1
|, 57 Algte] Zojd«s= SDNN 59 =8 ®
A& v wfofl= -2
= 3ok ghtk(Saul 5 1988).
BHE 7t Fue Aol A5 JEE B}
0.04 Hz °]ste] =AZF3} & (very low
frequency, VLF), 0.04 Hzol| 4] 0.15 Hz AFo]9] A5} /g
H(ow frequency, LF), 0.15 Hzol|A] 0.4 Hz Afo]¢] a1sEu}
A& (high frequency, HF)?] Qlth(Akselrod 5 1981). HF
B8t n|3A4 AL =2 diedsiag
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3 A1) Bl the AL o] g7 FhrhMalliani

S 1991)
270l k9] AJapulo] | Wstel TfFt chaRet A
7} Qlek, T $-2% Sxbe] Aupdo]Eo] that 71 ¢
o

11 3FA] 53519t Rechlin 5

)3l F-9]ahA W2 4l
o|¢} HF o9& Hof, H =W Hi1Es

O 1}(Rechlin 1994) o]¢h= w2 9-&3 3hakel J4F

Atolof] AlEhH o o] Zjol= Gitkal B gt A= 99

(Yeragani & 1991). 12u o= 8 &5 4

bﬂOIEﬂ OEMOI UL S E A E Aake} o] §)
]

Z:.‘-‘%}l

T OO 2 (R or

o

T
dot rlo e 2

4217 Aol A mlS= A1)
Elo] k= AS YJu|sh= ZHo|th(Nahshoni 5 2004).
il R SA7E Al Hlawste] 4ldbo|
7F fFoJsHA wom, 4ol AdaeE AuksS Holzh 7
A%t gtk al B x| 37 Q)oH(Krittayaphong 5 1997).
B BAE iAo g oF A7, AIAIA 1ejar
BAA 2B A A7)0 AlubHol . 2|45 H| gk Aol
A Al71LE Blagk = AEY A A7]o] SDNN, LH/

HF2] =712} NN50, pNN502] a7t Sz Qo HAIA
LE A A7]oA AlA14] AEH| A A7) EE SDNN, NNSO,
pNNS0, HFO] +oJ8HA| 33kt Barst3ek(Cho & 2014).
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SHY A7 719 AlZIoF AR AEY A A7) 2179
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EQol= card1opr0ﬁ /\]'QOPME} 7\]'04 ]—é Hebgh ApA| &2
O &pof| QA Sy HA Lol A 52Xt é;ﬁﬁ}ﬁiﬂ, =5
B SAA AEY AR Hof 7R ¢Fal FukE AQ)

= AAE FABFHA EA3T o] F 10~1587F F55
S 3 B AAF AEHA AFoZ w2 A7 o A
A BAS E2E Sho] SR Ao =5 24t o
& ¢F0| Yol AL Bl iRl A= 4R AEH A
& W ASS AAEIESE A A3 & S5k AlddA
o] A4t A7k 9<del SDNN, RMSSD, NN50, pNN50
S B35k a, Fuk 9 ¥¢l VLF, LF, HF, LF/HF ratioS
25t 713 A=t AEY A Arof ti3) visual ana-

logue scale (VAS)Z H7}5}1aL
(BDD), state trait anxiety inventory—1, II (STAI-I, IS A}

§oto] Bzt 9-2340) YIS Brhsch

, Beck depression inventory

¢ 2= 12 2aelol e 4
%J*ﬂi4ﬂﬁ%iﬁ4®%%%%%+%ﬂﬁﬁ
/\]71% 71" A7), 98 A719F A AEF A A7) A
I Z|4=9] 2}o]+= paired 1-test (p value < 0.05)2 &

(555 fxzo] o] T Auho]E Aol S
271 98 g sRcleR dAste] ANCOVAS A
SHATHSS A7, p value < 0.05).

v
2ol & Bt ™2 36.0 + 13.5M1%AL, HA
%t BDI= 24.5 + 977, STAI-1

59.5 + 10.9%, STAI-II 56.9 + 9.04, 714 A=of gt
VAS score= 5.5 + 247, 2EF A Frof tfgt VAS score
=57 £ 22 Ao|chTable 1). A& 7t v}o], Body mass
index (BMI), &<}, BDI, STAI, VAS 2] 2po]i= Ho|
A Qe

2. X2AEA X7

org Al71ek Blaste] 715 Al71o] SDNN (p < 0.01)57F
9} NN50 (p < 0.05), pNN50 (p < 0.01)9] g2t ﬂAE
RHeW, VLES} LF/HFQ] 2715 Hthp < 001). &
2 A7) AT QEF Al7190| Hlsl SDNNZF VLES] 4@
7S B a(p < 0.01), pNN50 (p < 0.05)9] F-2J8t 74
ARew, 7IgA7|ol= Folgt Wkt Qo AEH A
A7)0l NN50X LH/HFE] §-213F #ak= ¢llet. 717 Al
719} AEH A A]7] 7+ H]io| A= SDNN, pNN50, VLE
(p < 0.0} NN5O (p < 0.05)0] 2Ed 2 A7)0 25t
Al o #=8tH(Table 2). A4 7+ Hlwo A= HF A171¢]
NN50&= ool A §-2l8kA] =9kl < 0.05), 71H A1719]
LH/HF7} 94014 §-2517] =9thp < 0.01) (Table3).
71 Q] Aol A= o7t Afo| 7t Hoj R 2] kAL, AE A
A7) ZdH ZE F-00 3t Afol= Hoj 2|2 ghgkrt.

+olxé

3. Visual analogue scale (VAS) score

Y Al71e} vlaste] 719 A7) AEFA A7) R
A Fomigt S7HE B 719" A7 AEE A A7) 7E
o] H| WA= -2t Msh= 11 cHTable 4)

Fugh A8 A 9 29 =E Uetl= HE<F Falg A7 A

Table 1. Demographic data and clinical characteristics

Mean + SD
Age (years) 360 +13.5
Male/Female 16/46
BMI (kg/m?) 22.1 + 3.0
SBP (mmHg) 1214 + 153
DBP(mmHg) 74.6 £ 9.0
BDI 24.5 + 9.7
STAI- 59.5 + 10.9
STAHII 56.9 + 9.0
VAS-tension 55+24
VAS-stress 57 £22

Values are given as the mean with standard deviation (SD).
BMI : body mass index, SBP : systolic blood pressure, DBP : dia-
stolic blood pressure, BDI : Beck depression inventory, STAI : state
frait anxiety inventory, VAS : visual analogue scale
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Table 2. The comparison of heart rate variability indices between resting vs. upright position or being under stress

Rest Upright Stress p-value p-value p-value
Mean + SD Mean + SD Mean + SD rest vs. upright rest vs. stress upright vs. stress

SDNN 38.79 + 20.86 59.99 + 29.03 68.35 + 32.64 < 0.001°f < 0.001f 0.004 1
RMSSD 35.24 + 30.56 40.90 + 41.17 42,96 + 37.00 0.203 0.033* 0.632
NN50 25.26 + 29.62 14.68 + 23.18 21.48 + 20.38 0.019* 0.188 0.027*
PNN50 0.08 + 0.09 0.03 + 0.05 0.06 + 0.06 0.001* 0.031* 0.005°7
VLF 213.28 + 232.55 505.96 £ 827.76 1381.34 = 1615.48 0.003" < 0.0011 < 0.001"
LF 205.50 + 418.81 360.07 £ 1116.86 367.57 + 928.24 0.241 0.053 0.960
HF 285.79 + 825.11 434.87 £ 1714.81 386.49 + 1506.86 0.474 0.568 0.850
LF/HF 1.44 £ 2.02 241 +217 1.88 + 1.73 0.006" 0.179 0.108

Values are given as the mean with standard deviation (SD). All values are compared using the paired t-test (x : p-value < 0.05, T
: p-value < 0.01). SDNN : standard deviation of NN interval (ms), RMSSD : square root of the mean squared differences of succes-
sive NN intervals (ms), NN50 : the number of interval differences of successive NN intervals greater than 50 ms, pNN50 : the propor-
tion of NN50 divided by fotal number of NNs, VLF : very low frequency (ms2). LF : low frequency (ms2), HF : high frequency (ms2), LF/
HF : LF/HF ratio

Table 3. Age-adjusted means of heart rate variability between male and female participants

. Male Female
Variable p-value
Mean = SD Mean £ SD
SDNN Rest 34.45 + 13.84 40.30 + 22.73 0.342
Upright 69.41 + 32.69 56.71 + 27.27 0.089
Stress 79.61 = 32.31 64.42 + 32.18 0.067
RMSSD Rest 26.02 + 14.07 38.44 + 34.05 0.167
Upright 43.22 + 47.68 40.10 = 39.21 0.763
Stress 39.14 + 18.42 4430 + 41.67 0.661
NN50 Rest 13.56 £ 19.21 29.33 + 31.64 0.041*
Upright 12.38 + 21.88 15.48 + 23.79 0.692
Stress 22.13 £ 19.93 21.26 + 20.75 0.742
PNN50 Rest 0.04 = 0.07 0.09 = 0.10 0.065
Upright 0.03 = 0.05 0.04 = 0.05 0.589
Stress 0.06 = 0.05 0.06 = 0.06 0.993
VLF Rest 164.83 = 111.65 230.14 + 260.82 0.350
Upright 703.29 + 1309.28 437.33 + 582.06 0.239
Stress 2017.29 = 1810.26 1160.14 = 1500.51 0.056
LF Rest 193.67 £ 249.54 209.62 + 465.78 0.939
Upright 659.48 + 1968.33 255.92 + 597.08 0.210
Stress 281.39 + 1789.11 397.54 £ 1074.17 0.681
HF Rest 106.40 + 133.65 348.19 £ 949.46 0.335
Upright 916.69 £ 3111.78 267.28 + 804.46 0.192
Stress 154.15 + 130.31 467.30 £ 1745.40 0.480
LF/HF Rest 2.23 = 1.63 1.16 £ 2.09 0.072
Upright 3.62 £ 2.99 1.98 + 1.65 0.007°1
Stress 2.49 + 1.80 1.66 £1.67 0.096

Age-adjusted values are given as the mean with standard deviation (SD). All values are compared using the ANCOVA. (+ : p-val-
ve < 0.05, T : p-value < 0.01 ). SDNN : standard deviation of NN interval (ms), RMSSD : square root of the mean squared differ-
ences of successive NN intervals (ms), NN50 : the number of interval differences of successive NN intervals greater than 50 ms,
PNNS50 : the proportion of NN50 divided by total number of NNs, VLF @ very low frequency (ms2), LF : low frequency (ms2), HF : high
frequency (ms2), LF/HF : LF/HF ratio

Table 4. The comparison of VAS (tension & stress) indices between resting vs. upright position or being under stress

Rest Upright Stress p-value p-value p-value
Mean = SD Mean £ SD Mean £ SD rest vs. upright upright vs. stress
VAS 0 55+24 57 +22 < 0.0017 < 0.0017 0.124

VAS score is given as the mean with standard deviation (SD) and compared using the paired t-test (+ : p-value < 0.05, T : p-val-
ve < 0.01). VAS : visual analogue scale

rest vs. stress
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LF/ HF9] §-23t Z7Hp < 0.01) @ NNS0(p < 0.05),
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