FAIMR|OI3 31(2) : 108117, 2023 Y M
https://doi.org/10.22722/KJPM.2023.31.2.108 ISSN 1225-6471

AlA| ZAk ZFof] 8kz}o] AluhH o] w9} ZAk

‘st elzeal YATekaAl 9 olstaET st T4,

"M ey staL ol Theyal ZA E kA el

R EE SN R PEER PR

=112 = 1 = 1 1,3 1,2
Aedt Bl A PR 2059

u?:
3
I
lo
re

AT

4‘

Associations Between Heart Rate Variability and Symptom Severity
in Patients With Somatic Symptom Disorder

Eunhwan Kim, M.D.,"* Hesun Kim, Ph.D.,' Jinsil Ham, Ph.D.,’
Joonbeom Kim, M.A.," Jooyoung Oh, M.D., Ph.D."

!Institute of Behavioral Science in Medicine, Yonsei University College of Medicine, Seoul, Korea
’Department of Psychiatry, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea
*Interdisciplinary Graduate Program in Social Welfare Policy, Yonsei University, Seoul, Korea

—| ABSTRACT

O bjectives : Somatic symptom disorder (SSD) is characterized by the manifestation of a variety of physical

symptoms, but little is known about differences in autonomic nervous system activity according to symp-
tom severity, especially within patient groups. In this study, we examined differences in heart rate variability
(HRV) across symptom severity in a group of SSD patients to analyze a representative marker of autonomic ner-
vous system changes by symptoms severity.

Methods : Medical records were retrospectively reviewed for patients who were diagnosed with SSD based on
DSM-5 from September 18, 2020 to October 29, 2021. We applied inverse probability of treatment weighting
(IPTW) methods to generate more homogeneous comparisons in HRV parameters by correcting for selection bi-
ases due to sociodemographic and clinical characteristic differences between groups.

Results : There were statistically significant correlations between the somatic symptom severity and LF (nu),
HF (nu), LF/HF, as well as SD1/SD2 and Alphal/Alpha2. After IPTW estimation, the mild to moderate group
was corrected to 27 (53.0%) and the severe group to 24 (47.0%), and homogeneity was achieved as the differenc-
es in demographic and clinical characteristics were not significant. The analysis of inverse probability weighted
regression adjustment model showed that the severe group was associated with significantly lower RMSSD (B=-
0.70, p=0.003) and pNN20 (B=-1.04, p=0.019) in the time domain and higher LF (nu) (=0.29, p<0.001), lower
HF (nu) (B=-0.29, p<0.001), higher LF/HF (B=1.41, p=0.001), and in the nonlinear domain, significant differences
were tested for SampEnl5 (B=-0.35, p=0.014), SD1/SD2 (B=-0.68, p<0.001), and Alphal/Alpha2 (3=0.43,
p=0.001).
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Non-linear domains.

Conclusions : These results suggest that differences in HRV parameters by SSD severity were showed in the
time, frequency and nonlinear domains, specific parameters demonstrating significantly higher sympathetic nerve
activity and reduced ability of the parasympathetic nervous system in SSD patients with severe symptoms.

KEYWORDS : Somatic symptom disorder; Heart rate variability; Inverse probability of treatment weighting;
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Table 1. Baseline sample characteristics before and after IPTW adjustment by PHQ-15 score

Before IPTW After IPTW
Mild to moderate Severe Mild to moderate Severe
p-value p-value
(n=32, 62.8%) (n=19, 7.2%) (n=27, 53.0%) (n=24, 47.0%)
Gender (B2 A3 0.152 0.314
Male 13 (40.6) 4(21.0) 9(34.7) 5(19.0)
Female 19 (59.4) 15 (79.0) 18 (65.3) 19 (81.0)
Age (years) 0.556 0.333
Younger than 18 2(6.2) 1(5.2) 1(5.7) 1(4.5)
18—64 15 (46.9) 13 (68.4) 13 (47.7) 16 (68.0)
65+ 15 (46.9) 5(26.4) 12 (46.6) 6 (27.5)
Cardioactive medication use 0.313 0.410
No 11 (34.4) 4(21.0) 8(29.4) 4(17.1)
Yes 21 (65.6) 15 (79.0) 19 (70.6) 20 (82.9)
CVD diagnosis 0.945 0.398
No 25(78.1) 15 (78.9) 20 (70.3) 15 (62.4)
Yes 7(21.9) 4(21.1) 7 (23.7) 9 (37.6)
Comorbidity 0.131 0.817
No 10 (31.2) 10 (52.6) 8(31.8) 8(35.2)
Yes 22 (68.8) 9 (47.4) 18 (68.2) 15 (64.8)
Category of depressive disorders 7 (31.8) 8(88.0) 8 (46.9) 14 (96.1)
Category of anxiety disorders 9 (40.9) 1(12.0) 6 (34.0) 1(4.9)
Others 6(18.1) 0(0.0) 3(19.1) 0(0.0)
Clinical variables
QIDS-SR 13.68 (6.38) 20.05(7.19) 0.001 15.04 (1.22) 15.44 (4.12) 0.926
STAI-S 48.15 (12.20) 59.84 (8.33) 0.001 51.72 (3.16) 56.09 (3.12) 0.330
STAI-T 47.84(11.03) 56.35(7.97) 0.005 50.12 (2.53) 51.69 (4.16) 0.749
HAM-D 15.75 (8.79) 24.63 (6.14) <0.001 17.86 (1.55) 20.86 (2.69) 0.340
HAM-A 17.06 (10.22) 28.78 (6.79) <0.001 20.36 (2.18) 25.03 (2.70) 0.185
Mild to moderate: PHQ-15 score <15, Severe: PHQ-15 score >15. CVD, cardiovascular disease
Table 2. Correlations between variables of interest
Alphal/
Mean HR SDNN RMSSD pNN20 LF(nu) HF (nu) LF/HF P ApENn15 SampEnl5 SD1/SD2 Alpha2
PHQ-15score  0.055 -0.007 -0.215 0.011 0.451*** -0.451*** 0.437** -0.157 0.139 -0.208 -0.393**  0.467***

“p<0.01; **p<0.001

A= RMSSD (p<0.05)%F f-&Ju]gk 2fol7} QAL Futar & AIRE G Yol A= RMSSD7F 70% =3L(3=-0.70, p=0.003),
g o A= LF (nu) (p<0.01), HF (nhu) (p<0.01), LE/HF  pNN20= 104% RU4THB=-1.04, p=0.019). E3t, Fu}4= o
(p<0.01), 283 B]A4E 992l SD1/SD2 (p<0.0D)F F+  FoJAE LF (nw)7F 29% &31(3=0.29, p<0001) olof w2

olu|glt o]z} Q= Aoz AAE A} HF (nu)= 29%7}F Worow (B=-0.29, p<0.001), LE/HF=
28 141%7) =& Ao AAETHE=1.41, p=0.001). H]

4, M| 4 MZE 7} HRV X|E0| 0|x|= Hkol| it A3 FYelA= ApEnlsE A9EF SampEnl57F 35% =
IPWRA ZX Za} 1(B=-0.35, p=0.014), SD1/SD2+= 68%7} ko (3=-0.68,

Table 4+= A1 ® W p<0.001), Alphal/Alpha2+ 43%7}F &2 Z o2 B4 ES]

slo]l w2 = PGS AASH] Y8l IPWRAS AAgH A3 th(E=0.43, p=0.001).

otk AR 0 &2 AlA| SA Aol AL UF AL Fat

<=, 71831 vjAdg o Hutol] A% HRV A|3#7F
x_j

A S e Bk Al
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Table 3. Comparison of HRV parameters and analysis of outcomes before and after IPTW

Before IPTW After IPTW
HRV variables Mild to moderate Severe Mild to moderate Severe
p-value p-value
(n=32, 62.8%) (n=19, 7.2%) (n=27, 53.0%) (n=24, 47.0%)
Time domain
Mean HR 80.66 (13.07) 82.12(12.82) 0.658 80.39 (2.29) 82.16 (2. 47) 0.622
SDNN 33.54 (26.47) 30.40 (19.60) 0.641 3.26 (0.10) 3.22(0.14) 0.853
RMSSD 3.28(0.11) 3.27 (0.11) 0.958 3.18(0.13) 2.68 (0.17) 0.030
PNN20 3.20 (0.15) 2.82(0.79) 0.128 2.78 (0.28) 2.48 (0.34) 0.498
Frequency domain
LF (nu) 0.34(0.16) 0.52(0.20) 0.008 0.34 (0.03) 0.52 (0.03) 0.001
HF (nu) 0.66 (0.16) 0.47 (0.20) 0.008 0.65(0.03) 0.48 (0.04) 0.001
LF/HF 0.64 (0.56) 1.60 (1.28) 0.008 0.65(0.11) 1.42(0.27) 0.014
TP (In) 9.80 (1.30) 9.42 (0.98) 0.593 9.82(0.23) 9.65(0.18) 0.569
Nonlinear domain
ApPEN15 -0.06 (0.26) 0.00 (0.03) 0.329 -0.03 (0.04) 0.00 (0.04) 0.519
SampEn15 1.78 (0.57) 1.55 (0.41) 0.189 1.78 (0.09) 1.51 (0.14) 0.114
SD1/SD2 -0.59 (0.51) -1.06 (0.13) 0.004 -0.60 (0.08) -1.16(0.14) 0.001
Alphal/Alpha2 -0.20 (0.38) 0.20 (0.3¢) 0.000 -0.22 (0.07) 0.08 (0.15) 0.075

Table 4. Inverse Probability Weighted Regression Adjusted (IP- 2 A}3}a1, AlA]
WRA) results

Z4 ol Aol A AAA AE

~ S Qe AR AEE gttt 1 A3, Fupe
ATE estimates ’
HRV parameters B (SE) 95% CI p-value G4 LF (nu), HF (nu), LF/HF, 283 v]AE 94
Time domain of| Al SD1/SD27} AlA| Z4}e] AZbw o §-olsk At AIS
Mean HR 6.19 (3.68)  -1.01,13.41 0.092 HYon g A TEL [PTW AT} La8HA 2250
DNN 0.12 (0.1 0.38,0.12 . - o
: O12019 038,012 0330 moh e % w2 WO NE IR Aol S BT E
RMSSD -0.70(0.23)  -1.16,-0.23 0.003 ) AA Ao x o ul=a
3| = -2- 3
PNN20 1.04(0.44)  -191,-016 0019 %, [PWRA 478 A= RMSSDeF pNN20& HI=ot
Frequency domain of HEuztilA el @AEE AlAFSH= HRV A #5°] 79
LF (nu) 029 (0.07)  0.15,0.44  <0.001 u)3A Y& Ao 7 wakE gl
HF (nu) -0.29 E0.07§ -0.44,-0.15  <0.001 WA LF (nu)9} HE (nu)9] 7S, 22k AlH| Z4Fo] A7)
LF/HF 1.41(0.42)  0.58,2.25 0.001
o} ofe] AFghE B o) 4R Beon, ot Al
TP (In) 020(029) 077,036  0.481 ] o %l ) A % ° 74_] ~ D:] ]
Nonlinear domain A SAFol Adsl|dlef whet wtAl7 E-so] S7hekaL, vit|
ApEN15 0.07 (0.06)  -0.06,0.20 0.312 2 Hughil S5 1ast 402 si4Enh HF (e
SampEn15 -0.35(0.14)  -0.64,0.07 0.014 Bu7hAA ATl =0 AL Y QIXEA], 7|54
D o I IR OB 3 e AL AR A
PRI == S : HRV7} B e Ao teheka, A7) 24 4] #x 5ol
#4744 2d(emotional task)oll Freie o A7et t =zt
1 ) Hlsl| Fugril7d so] AstE= A& =efd v 9l
ok LF/HFE AA| 2409) Alzhzel o] AaiA s
2 AFo A= AA A Foll FAES SR AA o] Ql%=Hl, LF/HF= ARAIEA Y] +3S REYsh=
SO A wo| wet 53 BSSHEeR ko] T 8% A XEEA LF/HF7L #2545 EUAS 4841734
kel HRV A& v|wstar, AA| SAMe] Aztmel g9 & ou|siy, mtilg el steio] 831 7| o2 a3 A
3 AWAS 2H= HRV A RS S¢1staa) a4gich £3],  Aokt? o|2igt Auhes vigt A4 FAF Aol #qt opy2l, oF
A Aol A ZIHENE vy FHE xZotato] AA S FollE YR g AN e 25 Al = g
A AZ=7F HRV A3 vzl JFE 2oz ZA5o] dxto) vldl] §-2u|stAl LE/HF7F £3%2eH, o]
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<

= Young Mania Rating Scale (YMRS) &% 1} 2F2] A
HIAE B, &3l $Hxo| &= LF/HF7} o 2420
vl obd & WAL g, wjAg JYgoME=
SDI/SD27} AIA| S4kk 2] AuaAS 2o, SDIe
AR A ] @714 S wrdsa SAlof et 3
oA BAA o 2= RMSSD &
A QeE wheba, s A} S
Ed A Aol oA she AgAl A Ao o]
AEARA B4 2o 7S A & 4 3l
7t ® Alphal/Alpha2= 224 A7 E4](Detrended Fluc-
tuation Analysis, DFA)S &3l A|AIE dlolg o] TA 2] of
AA 8] A7]8-AH (self-similarity) 2] AES v 24 X
g Aotk IPTW 24 o] Folli= Al 4 51} H]
St ARoloflA] folgt 2ol & Kol ekgrANE AlA| B
o] Azt o= kol AAAIE 2 A0 R YeRds),
A A7 G HoiAg dide g 7194 AL HAHhead-
up tilt tesh)E AIBEE o DA AA L A=<l Alphal
o] Z7tet tEo] Al wikal $AE AlASk= LF
(nu) 7} 9 HF () a7t PEEQ 1Y 0leh A
175t o FoAxtE diide® 719 A] HRV ¥sks 33
3t Aol & Alphalo] 5-2l5HA] Z7kabach”™ whebA,
3% Alphal/Alpha2 35} ofuet thA 2] @ A7 e ~74Y
¥ A=<l Alphal, Alpha2 Z}Zto] tigh =7F4Q1 vjal &
o] WEgt e Algslet E2d & 5 US Aolgt
Ab= T}

hSo 2 AA S TS HEsel v Fake
e S 23°H HF (nu)

9} SD1/SD2% #4gt vhd, LF (nu)@} LF/HF &obd 7l
o & yepgth o volrh, IPTW 274 Folls AlZE 499
RMSSD7HA] 7t4:3F Ao & i oA Fogt Afo]
£ Bt oju] tho] APATES ol AA S Fo
Shxpo] B bl A wT} Ak Ao EkE gl P
AT npR IR R AR SAo] AlRE F5to] A
Aol MEgel 9 Rzt e] AsiE Bdy
AA B Aol oS 2AlE 4= Atk -&7dolet
Pl E 71 SAEE o]9F FARE HRV ddS 2
A=, 2ol #AHE-2> RMSSD, SDNN, HF-HRV
Fo] 4kl LE/HFZL 57keh oS Bglon, Eebgdol
A= AF Lro Z=220] RMSSD, SDNN, pNN50,
HF-HRV7} RSk spx|ul, 2 ¢ltof A= IPTW
S A goto] 923 B3] IS BAlsL, Ak 7+ 54
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TEXE

A1=H

AIA| 574 Aol (Somatic Symptom Disorder, SSD)i= theFgt 414 ‘%‘/\o o dte-& EX o2 olu, dR|7A] &
At Woll A S Azt ol e ApgAlZ Al /32 Atolof thaljA= A v ALY itk o]o] & AFtof A
= AlA ZA4; Aol gkrjtol| A AubH o] & (Heart Rate Variability, HRV) 1}015 At S Az =

A A7 A WEkE WSk BEA AEE B,
dF

2020 99 18UHE] 2021 109 29U7HA] Al Bghs tﬂ% gAY ekol Weldld &4t 5, DSM-5
Zet 7|20l whet SSD& e 212} 5 519 9 o7 | 55 SoFA o2 5kl o] 5, Mk 7F Q1AL
S dl QJAFA Meld o] B AL 93] 98-8 71| (Inverse Probability Treatment Welghtmg, IPTW)E 483}
o] HRV A3t zfo] & AAlsHGt.

=

AA) 24 AZF =9 LF (nu), HF (nu) LE/HF, 12]a1 SD1/SD2, Alphal/Alpha2= EA|Z 02 §-9J3t A+
HHAS Hgon, [PTW A& 3 HSZEFL 279(53.0%), 35 7E 248 47.0%) 2 RA =L, 1AL e
A @l 9 A 54 ztol7t w4ﬂ1 512] oot FA/Jo] FHEEQITE i 2y B At nFHFUFE ARE
¢} 9] RMSSD (B=-0.70, p=0.003), pNN20 (B=-1.04, p=0.019), Fu}5> & 9L LF (nu) ($=0.29, p<0.001),
HF (nu) (3=-0.29, p<0.001), LF/HF (B=1.41, p=0.001), 183 H]A& <oA= SampEnlS5 (B=—0.35,

p=0.014), SD1/SD2 (B=-0.68, p<0.001), Alphal/Alpha2 (3=0.43, p=0.001)°l| A -&]u]3t 2}o]7} AA = g},

AR Z4F AZFEe] THE HRV X E9] Jhol= A7kl Fups: o], )3 ] 4d o] Aol A 4= gLe
o, A1A] 4] Alge2 mghAA 0] Te4sh 9 Al Ao 45k AARHE HRV A E50] §00]51)
Lo AL BTt

S B AR S48 el Aehie s JEHETIE A v g A
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