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Relationships between depression, anxiety, 'exterior-interior pattern and
cold-heat pattern’ and Heart Rate Variability in healthy Subjects

Ji Eun Kim, Jeong Chan Lee, Kyung Mo Park*, Hee Chul Kang', Seung Gi Lee'

Department of Biomedical Engineering, Kyunghee University,
Department of Neuropsychiatry, School of Oriental Medicine, Sangji University

The identification of the exterior-interior pattern and the cold-heat pattern is one of the most frequently used
diagnostic methods in Oriental medicine. No systematic studies, however, have yet been conducted to determine the
emotional and autonomic factors involved in the exterior-interior and coid-heat. In this study, the relationships between
depression, anxiety, and the exterior-interior and cold-heat patterns in 100 healthy female volunteers with a mean age
of 42.77 were also investigated. The autonomic nervous system’s control of human temperature is a well known fact.

Thus, this paper also aimed to investigate the correlationof the autonomic nervous system and patterns of

the

exterior-interior and cold-heat. The analysis of heart rate variability (HRV), which has become a popular non-invasive
tool for assessing the activities of the autonomic nervous system, was conducted in this study. No relationship was
found between the exterior-interior and cold-heat pattern scores and the degree-of-depression scores. But there was
a significant difference between the exterior-interior and cold-heat pattern scores of the different anxiety types, and
between those of the different anxiety levels. The depression and anxiety levels also had an effect on the HRV indices.

Key words : Heart Rate Variability, depression, anxiety, exterior-interior and cold-heat
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Table 1. Descriptive Statistics of subjects (mean + standard
deviation)

Thirtiestn =37) Fortiesin=28) Fifties(n =29)
Age 316218 447537 558423
Hight 126283 130497 13984102
Weight 748+47 76166 791£6.7
4% 2 2o
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Table 2. Effect of age
Thirties (n=37) Forties (n=28) Fifties (n=29)

Systolic BP (mmHg) * 7478464 76.04£6.61 7907£6.74
Diastolic BP {mmHg) * 126224827 130.39£9.70 139931020
BMI ™ 18992172 2072£221 22.14£2.13
exterior cold 281131 239¢123 2215135
exterior heat 1.19 +1.31 1612123 1.7921.35
Interior cold 288133 229098 252+0.90
interior heat 0.74+0.98 1.20£1.07 091+088
state anxiety 32811147 2850+728 R45£11.79
trait anxiety 339221176 29574850 34141313
depression 749£505 657£532 928+728
Health score 754685416 7501844306 7322145527
LFn* 43222800 2838£1892 340642222
HFn * 42.72+20.11 5329+14.32 49551640
Ratio 2812437 132342 1762377
LF 065094 1.03+1.05 1.0421.10
HF 147247 2511259 2511334
TP * 9.72£340 19.1621059 170921224
SDNN = 42751293 3393+1322 33711678

LFn: normalized low frequency, HFn: normalized high frequency, RATIC:  LF/LF, LF: low
frequency, HF: High frequency, TP: total power. SDNN : Standard deviation of NN
interval, * p<0.05, ™ p <001 Within-age group significant difference
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Fig. 1. Effect of age on measures
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Table 3. Effect of depression degree on measures

Depression | Depression I Depression Il
(n=6/) (n=19) (n=8)

Systolic BP (mmHg) * 7594584 76.11£450 8188973
Diastofic BP (mmHg) 131.76£11.29 130.21£7.95 134.63£14.00
BMI 20524228 1985¢2.75 2163214

exterior cold 255132 226128 263141

exterior heat 145132 174128 1.38+1.41
interior cold 257109 253126 288+1.16
interior heat 087097 1.13£1.10 094+0.86
state anxiety ™ 28.96+8.47 37.32£10.38 38001271
trait anxiety = 20124874 3984£1084 4563%16.11
Health score ™ 76724+4083 712215067 684634787
LFn 363122499 38.83+26.91 26.31£552

HFn 47.79+18.18 455041954 55.38+6.24

Ratio 2.14£405 234431 048013

LF* 0.79£1.00 087+1.03 171106

HF 189+2.80 2.11£269 3884299

™ 13.96%11.14 14.99+12.84 2147+830
SDNN 3666+13.74 43011761 29551336

* p(005, ™ p (001 Within-age group significant difference
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Fig. 3. Effects of depression level on HRV indices depression level
I(n=69): O<depression score <11, depression level IlI(n=19):
10<depression score <18, depression level Ill(n=6): depression
score >17. * p(0.05, *p<001 Within-depression group significant differences
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Table 4 Effect of state anxiety degree

state anxiety | siate anxiety Il state anxiety Il

(n=58) (n=18) (n=18)
Systolic BP (mmHg) 76.10x565 1756725 7661683
Diastolic BP (mmHg) 130931101 13667923 13017 £169
BMI 2065+2.31 1987212 2054£287
exterior cold * 262124 218122 183+1.47
exterior heat * 1382124 1.20%1.22 247147
interior cold 261101 269121 242140
interior heat 084+036 097£0.74 1172126
depression ** 6.07+5.45 9.00£6,07 12.00£5.09
Health score ** 760903047  74433£3272  686.78+5481
LFn 3700£2592 33.26+2052 35.37+23893
HFNn 471121895 503021466 48441755
Ratio 240453 1.20£2.34 167301
LF 080102 1.19£1.24 0842083
HF 1974296 2804307 1.84+1.99
TP 14.43+1245 17.39+£9.48 1344948
SDNN ™ 34641360 3655+13.10 47821627
* <005, ™ p <001 Within-age group significant difference
3 m state anxiety | (n=58)
: @ state anxiety Il {n=18)
25 & state anxiety Ill (n=18)

exterior —cotd () exterior ~heat (*} interiar - cold interior —heat

Fig. 4. Effect of state anxiety on exterior-interior and cold-heat,
anxiety level 1(n=58): indices O<anxiety score <21, anxiety level
l(n=18): 20<anxiety score<51, anxiety level Il anxiety score>50.

*p<0.05, *p<0.01 Within-anxiety group significant differences
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Table 5. Effect of state anxiety degree
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Table 6. Effects of menopause

trait anxiety | trait anxiety It trait anxiety il

(n=33) (n=40) (n=20)
Systolic BP {(mmHg) 76.10£5.65 7756%7.25 7661683
Diastolic BP (mmHg) 130.63+11.01 136.67+9.23 13017 =168

BMI 20.65+2.31 1987£2.12 2054287
exterior cold * 262124 278122 183147
exterior heat ** 1.38+124 122+122 217+147

interior cold 261101 269+121 242140

interior heat 0842096 097£0.74 117126

depression ** 6.07+545 9.00£6.07 1200£509
Health score ** 7690043947 744333272  686.78+5481

LFn 37.00£2582 33262052 353722393

HFn 471141895 50.30+14.66 48441755

Ratio 240¢453 1262234 1672301

LF 080£1.02 1.19+1.24 084083

HF 197296 280307 184£1.99

TP 144341245 17394948 1344£9.48

SDNN * 3464+1360 3555¢13.10 478241627
* p0.06, ™ p <001 Within-age group significant difference
35 m trait anxiety | (n=33)
trait anxiety il {n=40)
3 O trait anxiety |l (n=20)
25 -
s ‘.

exterior —cold (*) exterior ~heat (*}  interior - cold interior ~heat

Fig. 6. Effect of trait anxiety on exterior-interior and cold-heat,
indices O<anxiety score <21 : anxiety I(n=33), 20<anxiety score<51
. anxiety 11(n=40), anxiety score>50 : anxiety 11(n=20). *p<0.05, *p¢0.01
Within-anxiety group significant differences

Non-menopause (N=78) Menopause(N = 16)

depression ™ 31031054 40811245
state anxiety * 2991886 3B.75¢11.16
trait anxiety ™ 31.03£10.54 40811245
LFn 700£589 11.504.75
HFn 34052303 45342928
Ratio 49361690 4121£21.05
LF 184376 303+£4.70
HF 0.96+1.09 050053
1k 230298 1.13£1.56
SDNN * 16.01£11.60 802+8.21
* p¢005, Pp<001 Within- group significant differences
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Table 7. The correlation within general indices,
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