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Study on the relationship between mental health and heart rate variability of
first-visit patients in the psychological clinic of a psychiatric hospital”
HU Yongjuan' LI Minghui* ,LONG Jing'" ,SI Lihua',SUN Xia®
(1. Out patient Department of Psychology ;2. Institute ;3. The Third Department of Affective
Disorders , Tianjin Anding Hospital , Tianjin 300222 ,China)

[Abstract] Objective To explore the relationship between the mental health level and heart rate varia-
bility (HRV) of the first-visit patients in the psychological clinic of a psychiatric hospital. Methods The data
of 1 496 first-visit patients who received and completed the examination of HRV and Symptom Checklist 90
(SCL-90) in the psychological clinic of the hospital from January 2020 to June 2021 were retrospectively col-
lected,and measured with the heart rate variability analysis system QHRV1 and SCL-90. According to the
scoring criteria of the SCIL.-90, the patients were divided into mental health group and positive symptom
group. The difference of HRV between the two groups was judged to explore the relationship between HRV
and mental health,and the impact of HRV index data on individual positive symptoms was analyzed. Results
Among the 1 496 first-visit patients,there were 471 cases in the mental health group and 1 025 were in the
positive symptom group. The overall positive rate of SCL-90 was 68. 5%. Compared with the positive symp-
tom group,the age of the mental health group [ (40.14415. 42)years old ws. (33.92413. 27) years old] was
older,the high-frequency power [ HF,168. 11(67. 68,335. 99)Hz vs. 149. 78(66.39,273. 12)Hz ] was higher,
and the low-frequency power (LF)/HF [1.29(0. 66,2.75) ws. 1.74(0.92,3. 24) ] was lower (P<C0. 05). The
HF was negatively correlated with the SCL-90 total score, somatization, anxiety, terror, and psychotic scores
(P <<0.05) ,while LF/HF was significantly positively correlated with SCL-90 total score and individual factor

score (P<C0. 05). Logistic regression analysis showed that HF could predict the total score and all factor scores
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of SCL-90 (P <<0. 05). Conclusion

state.
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HF may be a sensitive indicator of the initial change of individual mental

[Key words| heart rate variability; mental health; positive symptom; psychological clinic; first-visit pa-

tients
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*x1 1496 FlEi2EE SCL-90 FELER (n=1 496)

i H P (5,50 FHME L (YD ]
By 202.97+70. 36 1 025(68.5)
YR Ak 1.9540.76 605(40. 4)
R0 2.5940. 89 1 031(68.9)
NN 2.3240.93 879(58.8)
AR 2.504+1.00 1 004(67. 1)
fiY753 2.4140.93 935(62. 5)
Hoxt 2.2740.99 817(54.6)
2L 1.8740. 84 562(37.6)
i 44 2.1040. 90 737(49.3)
o P 1.7340. 68 492(32.9)

2.2 4 HRV #irki
L5 BH P CBR AL Eb A, 0 R R 41 HF W L LF/
HF H%, 2 5 A 4128 L (P<<0.05), W3k 2,
2.3 HRV 5 SCL-90 %4 . B -F 4 6948 X 547
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KE R P T B A 06 (P <<0. 05); LF/HF 5
SCL-90 &1 43 K 45 43 ¥ 5 1E A 5& (P <<0. 05), L
%3,

x2 WHE HRV FEARELEBIM (Q1,Q3)]

i H O IAE A (n=471) PR (n=1 025) 4 P

SDNN(ms) 34(25,46) 35(26,45) —0.270 0.783
PNN50(ms) 2(0,8) 2(1,7) —0.230 0. 820
LF(Hz) 226.44(101.12,422.03) 243.77(125.92,452. 26) —1.930 0. 054
VLF(Hz) 394.92(179. 35,721.49) 401.03(213.32,696.59) —0. 281 0.779
HF(Hz) 168.11(67. 68,335, 99) 149.78(66.39,273.12) 2. 280 0.023
LF/HF 1.29(0. 66,2.75) 1.74(0.92,3. 24) —4.650 <<0.001

*3 HRV 5 SCL-90 &4 B FHRIEXME(r)
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“.P<0.05,

2.4 HRV 2t & &Sz ked logistic &P w3 547

X HRV 0 £ 48 br 808 247 I LA 10, Ty 22 1
Ji Al -<<10, 7] Z g I G M ], 4 HRV 48 br B4
FrRufEdb e #0485 ] HRV & A5 1k 38 A5
i X g SCL-90 &4y (H 43 4T logistic 2k P[]
H . 45 - L, HE X SCL-90 1 8.4 K& i A A1
A3 B B R A T VE L KA Ak L5 aE N B BBURR
AR | A5 RO M Al PR R O P R Y B (B
W —0.288,—0.307,—0.295,—0. 288, —0. 300,
—0.244,—0.304,—0.275,—0. 296 (P <C0. 05), il
x4,

F4 AMEARBARER

i H B S.E. B t P

W 221.06 8.02 — 27.56 <<0. 001

HF  —23.30 3.75 —0. 331 —6.21 <0.001
- %’}Tﬁ(f)ﬁ °

3 i+ e

AWM A SDNN RFEH EMEREHIKE I .
PNN50 Sz B2k 3 il 285K J1 B K/, HE s ok B i &
ORI L T LE f A A BE 2 Al 11 50 B 2 Ak

2 1 S [ 4 0 I A B L RV A
B M1k LE/HFE {588 #A S w] LR e 3 32 0 22
ARG HRV £ 3805 2 0P A M2 R0
HEETH,

Fie B SCL-90 AR H P 5 3 19 PF 40 5 o, A BF 5T
H 5% K G2 43 by o B4 BRE 2R B P E R 4, SCL-90
) i A 45 SR I, 45 PR IR & A SR e s T 3 o
SRIA AR AR E L X AT BE S O BT T2 R AR IE A G,
B JLIUE MR 1) RN R 35, B 12 BB 2 I e
2. PI4UFEIS A 2 5. 3% 54 07 R % 0 58 45 5 —
B, o0 B RE A A S R T BH M E IR AL, 0T RB R AR IR K
B BRF D RE SRV E S TRIF OB NRES
@k . HRV $5Ar 5048 2 5 0 A o . O 3@ 4] HF
o TR RE R 4L LF/HE KT B AR 4L, 5 T 5 8
AU e A R — B0, UL A 0 B ) A A A AT i K
WAL T A b 28 32 S AR 2, 2 O P 32 B
T 251 RE T BRAIK, A M 2 R 407 i M 2 0L X B0
B2 AR Ak B 35 I T A

AWFFERT HRV & 48 bR 808 S SCL-90 & 43 Fil [
T AT (A 5 A0 A & B, SCL-90 Y SR A Ak X 1 5
HRV %48 br¥i (B VLE) ¥4 5, H % LF/HF 4b,
PR GUMIOE . TR AR 5 IR R & B KA R R
By H HE 5% HARE 2 M A, LE/HF 5
P P R B S AR A OG . 3K AT BE SR B R OR [R] K 44 RE
AR HRV $8AR AR AH G PE AR E 22 57 . [RIA S
LF/HF 5 SCL-90 &3 . % K+ 43 ¥ 2 1E A ¢, 3
FETH X A B e J) s AR B8 Pk B, B WA RS
A AT RE T B0 BE 0 R RN e 2 v 0 BEAS {3
RO

logistic M543 #1 & #i , HF X} SCL-90 & 43 M 4%
PR 43 19 BH PR SRE R A S04 A R4 LF/HF 7640 ¢
IYAT S 25 5o M R G AR B LA AR T (EIF R g A
HJ7 R . X AT BE K O 5 A8 i 28 RN ik GE B sk T i



870

Y PR A EL L o B R AR B % I T A R X T P E R
PR T B AT A5 AL VR PR S A i S L RUAH R
T HPARAE )73 1 £ B A A B 5l R B iR AT
W5 & 3, HE 7] LA Ry iR 5I0KS ot B3 s N R R0 fE B A
PRt —E R M . HE BEARAT, 288 #2245k iy
PR IR/ T X B ) SRR AR 2 T BE T R I N X
A0S 710 B P U E5 A A AT 25 5 b T T 2
e, O HEAEY IR R R U, R E s 25k el
RE S M R A9 I 2R B4R 451 . BEAUCHAINE
ZUSGI O HE 7] LAAE S 8 3658 5 FA S04 61 1 B85 12
VT A= 0 b AR 0 R A Y B 5 AT R RS B, DA
U, HF AT 68 J2 I 30 s W 18], B 32 0 28 0 % & g 1
25 VR 1T RN B e MK A T2 AR AR B A R O (g R
K

5 LT AR R RS OB I HRV, G
S HE XA A0 B[] AT — 2 (4 F500 7, ml A ko0 38
I 192 B& A 1912 W7 B8 AR R X 2 08 1) A 40

£ % Lk

(1] B vl Aok, 2 30—, A5 0 3878 S M i IR L ]
WE5E oF e [T 1. v o4 BS 25 5 0 Il I %87 0 2% A5
2020,18(17) :2809-2811.

[2] PHAM T,LAU ZJ,CHEN S H A,et al. Heart
rate variability in psychology: a review of hrv
indices and an analysis tutorial[ J |. Sensors (Ba-
sel),2021,21(12):3998.

[3] COLZATO L S,JONGKEES B J,DE WIT M,
et al. Variable heart rate and a flexible mind:
Higher resting-state heart rate variability pre-
dicts better task-switching[J]. Cogn Affect Be-
hav Neurosci,2018,18.:730-738.

[4] RUMPA L D, TODING A,JEFRIYANTO W,
et al. Heart rate variability (HRV) during an-
ger emotion stimulation: features for affective
[J]. IOP Conf Ser Mater Sci Eng, 2021, 1088
(1):12103-12107.

[5] PERNA G,RIVA A,DEFILLO A,et al. Heart
rate variability:can it serve as a marker of men-
tal health resilience? [J]. J Affect Disord,
2020,263:754-761.

[6] HEISS S,VASCHILLO B,VASCHILLO E G,
et al. Heart rate variability as a biobehavioral
marker of diverse psychopathologies: a review
and argument for an “ideal range”[J]. Neurosci
Biobehav Rev,2021,121:144-155.

FAEF2023F3A%525% 6M

[7] BEAUCHAINE T P, THAYER J F. Heart rate
variability as a transdiagnostic biomarker of
psychopathology[ ] ]. Int ] Psychophysiol,2015,
98(2):338-350.

[8] BENGTSSON J,BODEN R,OLSSON E,et al.
Autonomic modulation networks in schizophre-
nia:the relationship between heart rate variabil-
ity and functional and structural connectivity in
the brain [ J ]. Psychiatry Res Neuroimaging,
2020,300:111079.

[9] CDA B,EDBA B,SMBA B,et al. Reduced heart
rate variability is associated with vulnerability
to depression[J]. J Affect Disord Rep.,2020,1:
100006.

[10] PEYSER D,SCOLNICK B, HILDEBRANDT T,et
al. Heart rate variability as a biomarker for anorex-
ia nervosa:a review| J]. Eur Eat Disord Rev,2020,
29(1) :20-31.

[11] BILLMAN G E. The LF/HF ratio does not ac-
curately measure cardiac sympatho-vagal bal-
ance[ J]. Front Physiol,2013,4:26.

[12] FAURHOLT-JEPSEN M,KESSING L V,MU
NKHLIM K. Heart rate variability in bipolar
disorder:a systematic review and meta-analysis
[J]. Neurosci Biobehav Rev,2017,73:68-80.

C13] A5 R, v Ak, g 3, 55, BT SCL-90 1Y = PRl
ARl AR O BRI A0 A LT DL B0 5 e
2022,38(12):1611-1614.

[14] FElste, RA, SR a6, Ry BRSO
AR SRR AR T[T ). P 2 AE T A, 2019, 40
(6):919-920.

(151 EBERE AHFEE L AUIR L 45, IR AACRE IR P A5 26 45 0
AR SV B R B R AR OCHELT . R AR AT
B2 SR 2 . 2022, 31(1) ; 77-81.

(16 I Ak, 5, BORE AR, 25 RS # 20 2L0E | DURH Fit
B HARAE 55 )7 32 e A R 5 110 0 3878 S )
M) YLV R 245,2020,55(5) :517-5109.

[17] ZHU J,JI L,LIU C. Heart rate variability mo-
nitoring for emotion and disorders of emotion
[J7]. Physiol Meas,2019,40(6) :64004.

[18] BEAUCHINE T P, THAYER ] F. Heart rate
variability as a transdiagnostic biomarker of
psychopathology[ ] ]. Int J Psychophysiol, 2015,
98(2) :338-350.

(i B #1:2022-05-11 &[] H 1 .2022-11-08)



